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ACRONYMS &
ABBREVIATIONS

AAS (atomic absorption spectrometry)
acfm (actual cubic feet per minute)

ACI (activated carbon injection)

ADL (above detection limit)

AIG (ammonia injection grid)

APC (air pollution control)

AQCS (air quality control system(s))
ASME (American Society of Mechanical
Engineers)

ASTM (American Society for Testing and
Materials)

BDL (below detection limit)

Btu (British thermal units)

CAM (compliance assurance monitoring)
CARB (California Air Resources Board)
CCM (Controlled Condensation Method)
CE (capture efficiency)

°C (degrees Celsius)

CEMS (continuous emissions monitoring
system(s))

CFB (circulating fluidized bed)

CFR (Code of Federal Regulations)

cm (centimeter(s))

COMS (continuous opacity monitoring
system(s))

CT (combustion turbine)

CTl (Cooling Technology Institute)

CTM (Conditional Test Method)

CVAAS (cold vapor atomic absorption
spectroscopy)

CVAFS (cold vapor atomic fluorescence
spectrometry)

DI H,0 (de-ionized water)

%dv (percent, dry volume)

DLL (detection level limited)

DE (destruction efficiency)

DCI (dry carbon injection)

DGM (dry gas meter)

dscf (dry standard cubic feet)

dscfm (dry standard cubic feet per minute)
dscm (dry standard cubic meter)

ESP (electrostatic precipitator)

FAMS (flue gas adsorbent mercury speciation)
°F (degrees Fahrenheit)

FB (field blank)

FCC (fluidized catalytic cracking)

FCCU (fluidized catalytic cracking unit)
FEGT (furnace exit gas temperatures)

FF (fabric filter)

FGD (flue gas desulfurization)

FIA (flame ionization analyzer)

FID (flame ionization detector)

FPD (flame photometric detection)

FRB (field reagent blank)

FSTM (flue gas sorbent total mercury)

ft (feet or foot)

ft2 (square feet)

ft3 (cubic feet)

ft/sec (feet per second)

FTIR (Fourier Transform Infrared
Spectroscopy)

FTRB (field train reagent blank)

g (gram(s))

GC (gas chromatography)

GFAAS (graphite furnace atomic absorption
spectroscopy)

GFC (gas filter correlation)

gr/dscf (grains per dry standard cubic feet)
> (greater than)/ > (greater than or equal to)
g/s (grams per second)

H,0 (water)

HAP(s) (hazardous air pollutant(s))

HI (heat input)

hr (hour(s))

HR GC/MS (high-resolution gas
chromatography and mass spectrometry)
HRVOC (highly reactive volatile organic
compounds)

HSRG(s) (heat recovery steam generator(s))
HVT (high velocity thermocouple)

IC (ion chromatography)

IC/PCR (ion chromatography with post column
reactor)

ICP/MS (inductively coupled argon plasma
mass spectroscopy)

ID (induced draft)

in. (inch(es))

in. H,O0 (inches water)

in. Hg (inches mercury)

IPA (isopropyl alcohol)

ISE (ion-specific electrode)

kg (kilogram(s))

kg/hr (kilogram(s) per hour)

< (less than)/ < (less than or equal to)

L (liter(s))

Ib (pound(s))

Ib/hr (pound per hour)

Ib/MMBtu (pound per million British thermal
units)

Ib/TBtu (pound per trillion British thermal
units)

Ib/Ib-mole (pound per pound mole)

LR GC/MS (low-resolution gas chromatography
and mass spectrometry)

m (meter)

m?3 (cubic meter)

MACT (maximum achievable control
technology)

MASS® (Multi-Point Automated Sampling
System)

MATS (Mercury and Air Toxics Standards)
MDL (method detection limit)

pg (microgram(s))
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min. (minute(s))

mg (milligram(s))

ml (milliliter(s))

MMBtu (million British thermal units)
MW (megawatt(s))

NCASI (National Council for Air and Stream
Improvement)

ND (non-detect)

NDIR (non-dispersive infrared)

NDO (natural draft opening)

NESHAP (National Emission Standards for
Hazardous Air Pollutants)

ng (nanogram(s))

Nm3 (Normal cubic meter)

% (percent)

PEMS (predictive emissions monitoring
systems)

PFGC (pneumatic focusing gas
chromatography)

pg (picogram(s))

PJFF (pulse jet fabric filter)

ppb (parts per billion)

PPE (personal protective equipment)
ppm (parts per million)

ppmdv (parts per million, dry volume)
ppmwv (parts per million, wet volume)
PSD (particle size distribution)

psi (pound(s) per square inch)

PTE (permanent total enclosure)

PTFE (polytetrafluoroethylene)

QA/QC (quality assurance/quality control)
Ql (qualified individual)

QSTI (qualified source testing individual)
QSTO (qualified source testing observer)
RA (relative accuracy)

RATA (relative accuracy test audit)

RB (reagent blank)

RE (removal or reduction efficiency)

RM (reference method)

scf (standard cubic feet)

scfm (standard cubic feet per minute)
SCR (selective catalytic reduction)

SDA (spray dryer absorber)

SNCR (selective non-catalytic reduction)
STD (standard)

STMS (sorbent trap monitoring system)
TBtu (trillion British thermal units)
TEOM (Tapered Element Oscillating
Microbalance)

TEQ (toxic equivalency quotient)

ton/hr (ton per hour)

ton/yr (ton per year)

TSS (third stage separator)

USEPA or EPA (United States Environmental
Protection Agency)

UVA (ultraviolet absorption)

WFGD (wet flue gas desulfurization)
%wv (percent, wet volume)
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1. PROJECT OVERVIEW

Test Program Summary

Vantage Specialty Chemicals (Vantage) contracted CleanAir Engineering (CleanAir) to successfully complete
testing on Scrubber R37 at the facility, located in Gurnee, lllinois. The test program included the following
objectives:

e Perform EPA Method 320 to quantify VOC emission rates to demonstrate compliance with lllinois
Environmental Protection Agency (IEPA) Clean Air Act Permit Program (CAAPP) Permit No. 96030159;

e Determine if Scrubber R37 qualifies as a low-emitting source per 35 IAC 218.960(d) and is therefore
exempt from demonstrating compliance with the removal efficiency requirement in 35 IAC 218.966(a).

This test program occurred as an lllinois EPA-approved alternative to the testing required by CAAPP permit
condition 4.3.2(a)(ii)(E) for scrubber removal efficiency.

A summary of the test program results is presented below. Section 2 Results provides a more detailed account
of the test conditions and data analysis. Test program information, including the test parameters, on-site
schedule and a project discussion, begin on page 2.

Table 1-1:

Summary of Results

Source Sampling Average Low-Emitting
Constituent Method Emission Limit

Scrubber Stack
VOC* (ppmav) EPAM320 106 NA
VOC™2 (ton/yr) EPAM320 0.39 1.0

1Considered to be the sum of ethylene oxide and propylene oxide.
2Ton/yr emission result based on a capacity of 8,760 hrs/year.



CleanAir

Vantage Specialty Chemicals CleanAir Project No. 13157
Gurnee, IL Revision 0, Final Report
Volatile Organic Compound (VOC) Compliance Test Report Page 2

Test Program Details

Parameters
The test program included the following emissions measurements:
e volatile organic compounds (VOCs), considered to be the sum of ethylene oxide (C;H40) and
propylene oxide (CsHgO)
e flue gas composition (e.g., O, CO,, H,0)
o flue gas temperature
o flue gas flow rate

Schedule

Testing was performed on December 15 and 16, 2016. The on-site schedule followed during the test program is
outlined in Table 1-2.

Table 1-2:
Test Schedule
Run Start End
Number Location Method Analyte Date (2016) Time Time
1 Scrubber Stack EPA 320 C,H,0, C3HsO 12/15 - 12/16 18:05 18:05
1 Scrubber Stack EPA 2A Volumetric Flow 12/15 - 12/16 18:05 18:05
Discussion

Determination of VOC Emission Rates

CleanAir conducted one (1) 24-hour test run. CleanAir utilized EPA Method 320, in conjunction with EPA
Method 2A, to determine VOC emission rates in Ib/hr and tons/yr. For this test program, VOC was assumed to
be equivalent to the sum of ethylene oxide (C;H40) and propylene oxide (CsHsO) emissions. Emission rates were
determined for every 5-minute interval during the test run. The 24-hour test run result was determined by
averaging each 5-minute interval emission rate.

EPA Method 320, “Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier
Transform Infrared (FTIR) Spectroscopy,” was utilized to determine concentrations of ethylene oxide and
propylene oxide in ppmwv. These concentrations were then converted to a dry basis using moisture content
determined by the FTIR. Individual emission rates were then summed to yield a total VOC emission rate.

EPA Method 2A, “Direct Measurement of Gas Volume through Pipes and Small Ducts,” was utilized to determine
volumetric flow rates that were used in calculations for Ib/hr and ton/yr. Total volumes in acf were recorded
from a turbine meter in five (5) minute intervals to yield a volumetric flow rate in acfm. Flow rates were
converted to scfm by logging 5-minute average duct temperatures and determining duct absolute pressure from
recording static and barometric pressures intermittently during the test run. Flow rates were then converted to
dscfm using moisture content determined by the FTIR.

Ton/yr emission rates were determined utilizing 8,760 hr/yr as the capacity factor.

Sample calculations for all parameters and emission rates are presented in Appendix B.
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Miscellaneous Notes

An on-site MDL analysis was performed for target analytes using procedures outlined in ASTM D 6348 A2.3. The
MDL is calculated as three times the standard deviation of the concentrations from ten representative
background spectra taken during the MDL analysis. The results of this study is shown in Appendix D of this
report. The MDL concentration was used for ethylene oxide and propylene oxide resultant concentrations for
any intervals that resulted in a concentration less than the MDL.

For reference only, oxygen (O3) concentrations and duct velocity pressures were also recorded during the test
run. Oz concentrations were determined by conducting EPA Method 3A and were concurrent with FTIR
resultant concentrations. Duct velocity pressures were continually logged via a Type-S pitot tube set in the
middle of the duct connected to a pressure transducer and were concurrent with temperature data. As a
reference, the average duct velocity pressure of 0.212 “H,0 correlates to approximately 130 dscfm. Raw O,
concentration and duct velocity pressure data is presented in Appendix F of this report.

End of Section
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2. RESULTS

This section summarizes the test program results. Additional results are available in the report appendices,
specifically Appendix C Parameters. Appendix C includes point by point 5-minute averages for VOC emissions
and associated parameters. Appendix C also includes a larger version of Figure 2-1 presented on page 5. All
results presented below, including process conditions, represent 24-hour test run averages.

Table 2-1:
Scrubber Stack - VOC
Run No. 1
Date (2016) Dec 15 - Dec 16
Start Time (approx.) 18:05
Stop Time (approx.) 18:05
Process Conditions
Rp Scrubber Flow (GPM) 159.21
P, Pressure Drop ("H,O) 0.21
P; Gycol Content (%) 1.2
Cap Capacity factor (hours/year) 8,760
Gas Conditions
Ts Sample Temperature (°F) 63.0
B Actual water vapor in gas (% by volume) 2.4

Gas How Rate
Q. Volumetric flow rate, actual (acfm) 120
Qstg Volumetric flow rate, dry standard (dscfm) 117

Ethylene Oxide Results

Cow Concentration (ppmwv) 82.4

Cu Concentration (ppmdyv) 84.4

Eibmnr Emission Rate (Ib/hr) 0.0657
Propylene Oxide Results

Cow Concentration (ppmwv) 20.7

Cgqy Concentration (ppmdv) 21.2

Eipnr Emission Rate (Ib/hr) 0.0230
Total VOC Results

Cow Concentration (ppmwyv) 103

Cqy Concentration (ppmdv) 106

E o/ Emission Rate (Ib/hr) 0.0887

Erpyr Emission Rate (Ton/yr) 0.388
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Figure 2-1:
Scrubber Stack — VOC Emissions & Volumetric Flow during Run 1
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End of Section
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3. DESCRIPTION OF INSTALLATION

Process Description

Vantage Specialties produces surfactants and cleaning products, lubricants, and food grade (kosher and non-
kosher) ingredients in their batch chemical plant. The surfactants produced at the Gurnee Facility are used in
products such as shampoo, conditioner, liquid and bar soaps, cleaning agents and degreasers.

The facility operates batch reactors that produce alkoxylation products. At times during the production process,
and at the end of the batch, reactor vapor is vented to the scrubber, R37. Vantage Specialties also operates a
vacuum system in the alkoxylation area of the plant, to remove excess water from the reactors. Vapors from
the vacuum system for the reactors are also vented to the R37 scrubber via Hot Well 1. The scrubber removes
organics from the vent streams and then exhausts out the scrubber stack.

The testing reported in this document was performed at a temporarily extended exhaust of the scrubber stack.
A schematic of the process is shown in Figure 3-1.

Figure 3-1:
Process Schematic

Spray Nozzle

Reactors Reactors

Scrubbant e I b
' Hot Well

Scrubber Sump o WA b
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Table 3-1 indicates intervals during the 24-hour test run at which reactors were off-gassing to the scrubber.

Table 3-1:
Process Reactor Venting
Initial Time Final Time Venting Time
Reactor (Date and Time) (Date and Time) (min)
R-04 12/15/2016 21:20 12/15/2016 21:34 14
R-01 12/15/2016 19:18 12/15/2016 19:39 21
R-07 12/15/2016 18:50 12/15/2016 19:11 21
12/15/2016 20:37 12/15/2016 20:40 3
R-06 12/16/2016 2:01 12/16/2016 2:12 11
12/16/2016 9:26 12/16/2016 9:43 17
12/16/2016 12:01 12/16/2016 12:06 5
12/16/2016 17:42 12/16/2016 17:56 14
R-04 12/16/2016 8:07 12/16/2016 8:17 10
R-03 12/16/2016 13:10 12/16/2016 13:15 5
12/16/2016 15:14 12/16/2016 15:18 4
R-01 12/16/2016 13:20 12/16/2016 13:42 22
Vent to the scrubber accumulated time 147

Test Location

EPA Method 320 specifications determined the sample point location. Table 3-2 presents the sampling point

information for the test location.

The sample location was not at the immediate exhaust of the stack. A flexible hose was attached at the outlet of
the stack and ran to a lower platform. The flexible hose was connected to a 6” PVC conduit which in turn was
connected to the turbine meter. A depiction of this set-up is presented in Figure 3-2 on page 8. A depiction of
the temporary duct layout is presented in Figure 3-3 on page 9.

Table 3-2:
Sampling Point Information
Source Run Points per Hours per Total
Constituent Method No. Ports Port Point Hours Fgure
Scrubber Stack
Yelo EPAM320 1 1 1t 24 24 3-2

1Sampled at the approximate center of the duct.
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Figure 3-2:
Sample Location Schematic
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Figure 3-3:
Scrubber Extension Sample Point Layout (EPA Method 320)

Page 9

|< 6in. >|

Up
Port 1
Gas Flow
Out of Page
Sampling % of Stack Pprt to Point
. . Distance
Point Diameter -
(inches)
SpSp1l Approx. 50 Approx. 3.0
Duct diameters upstream from flow disturbance (A): >2.0 Limit: 0.5
Duct diameters downstream from flow disturbance (B): >8.0 Limit: 2.0

Note: Actual scrubber stack is 16” in diameter

End of Section
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4. METHODOLOGY

The test program sampling measurements followed procedures and regulations outlined by the USEPA and IEPA.
These methods appear in detail in Title 40 of the CFR and at https://www.epa.gov/emc. Appendix A includes
diagrams of the sampling apparatus, as well as specifications for sampling.

CleanAir follows specific QA/QC procedures outlined in the individual methods and in USEPA “Quality Assurance
Handbook for Air Pollution Measurement Systems: Volume Il Stationary Source-Specific Methods,” EPA/600/R-
94/038C. Appendix D contains additional QA/QC measures, as outlined in CleanAir’s internal Quality Manual.

Title 40 CFR Part 60, Appendix A

Method 2A “Direct Measurement of Gas Volume through Pipes and Small Ducts”

Title 40 CFR Part 63, Appendix A

Method 301 “Field Validation of Pollutant Measurement Methods from Various Waste Media”

Method 320  “Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier Transform
Infrared (FTIR) Spectroscopy”

Methodology Discussion
EPA Method 320

The FTIR sampling system extracted effluent gas at a constant rate and utilized a stainless steel probe and
heated filter box maintained at 375°F. The back-end of the probe was connected to a heated Teflon sample line
maintained at approximately 375°F, which delivered the sample gas from the stack to the FTIR. The gas entered
the FTIR on a hot-wet basis.

The FTIR was validated on-site per EPA Method 320 specifications. All calibration gas certificates are included in
Appendix D of this report.

CleanAir incorporated guidelines as stated in 40 CFR 63, Appendix A, EPA Method 320, “Measurement of Vapor
Phase Organic and Inorganic Emissions by Extractive Fourier Transform Infrared (FTIR) Spectroscopy.” Prior to
testing, a calibration transfer standard (CTS) was used to demonstrate suitable agreement between sample
spectra and reference spectra. The CTS was introduced at a point as close as practical to the probe tip right
before the external particulate filter.

Subsequent to the test run, a spike and tracer gas was introduced into the sampled exhaust gas stream prior to
the FTIR at a constant flow rate of no more than 10% of the total sample flow. The system “passed” the QA
spike when the average spike concentration was within 0.7 to 1.3 times the expected concentration. The QA
spike check is included in Appendices D and E of this test report. Sample calculations for the QA spike are
presented in Appendix B.

Also following the test run, another CTS spectrum was recorded. The pre- and post-test CTS spectra were then
compared. The peak absorbance in pre- and post-test CTS was compared to the required £5% of the mean value
for the run to be valid.
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Each sample spectrum was documented with the sampling conditions, the sampling time (period when the cell is
being filled), the time the spectrum was recorded, the instrumental conditions (path length, temperature,
pressure, resolution and signal integration time) and a spectral filename.

EPA Method 2A

CleanAir utilized a gas volume turbine meter to measure the effluent gas directly. The turbine meter was leak-
checked on-site. The turbine meter specifications are presented in Appendix A. The turbine meter calibration
certification is presented in Appendix D.

Temperature and pressure measurements were collected to correct the volumetric flow to standard conditions.
Temperature measurements were made continuously with a K-type thermocouple set in the middle of the duct
which was connected to a temperature transducer. The transducer calibration is presented in Appendix D.
Pressure measurements (static and barometric) were made intermittently seven times during the test run.

End of Section
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5. APPENDIX

Appendix A: Test Method Specifications

Appendix B: Sample Calculations

Appendix C: Parameters

Appendix D: QA/QC Data

Appendix E: Raw FTIR Field Data

Appendix F: Raw Temperature, Velocity Pressure & O, Concentration Field Data
Appendix G: Facility Process Data

Appendix H: CleanAir Resumes and Certifications
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Specification Sheet for EPA Method 320

Serubber Stack

Vapor Phagse Organic and Inorganic Compounds
Moisture and CO2

Source Location Nama(s)

Pollutant{s) to ba Determined

Also Measures

Other Parameters to be Determined from Train

Standard Method Specification Actual Speclfication Used

Pollutant Sampling Information
Duration of Run

MNao. of Sample Traverse Points

Sample Time per Point

Sampling Rate

Sampling Probe

Nozzle Materlal

Nozzle Design

Probe Liner Material

Effective Probe Length

Probe Temperature Set-Point

Partlculate Filter
In-Stack Filter

In-Stack Filter Material
External Filter

External Filter Material
Extemal Filter Set-Point

Sample Delivery System
Heated Sample Line Material
Heated Sarmple Line Set-Point
Heated Sample Line Connections
Moisture Removal System
Sample Pump Type

Sample Pump Material

Sample Flow Coniral

Non-Heated Sample Line Material
Non-Heated Sample Line Conneclions
Additicnal Filters

Additional Filter Type

Additional Filter Location

Filler Materiai

Analyzar Description
Ethylene Oxide (C.HQ)
Propylena Oxide (C.H:O)
Hydrogen Chlaride (HCI)
Carbon Dioxide (COs)
Suifur Dioxide {S05)
Nitrogen Dioxides (NG;)
Nitrogen Monoxides (NO)
Carbon Monosids {CO)

NIA
N/A,
NiA

Constant Rate

N

NIA

Stainless Steel or Equivalent
Sufficient to Traverse Points
Pravent Condensation {Min, 250°F}

Optional

N,

Yes

Glass Fibar Mat

Prevent Condensation (Min. 250°F)

Stainless Steel or Teflon
Prevent Condensation (Min. 250°F)
Probe Exit o Pump to FTIR
N/A

NiA

Non-reactive to sample gases
Constant Rate

N/A

NiA

Qptional

N{A

NIA

NfA

EPA Method 320 (FTIR)
EPA Method 320 (FTIR)
EPA Method 320 (FTIR)
EPA Method 320 (FTIR)
EPA Method 320 (FTIR)
EPA Method 320 (FTIR)
EPA Method 320 (FTIR)
EPA Methad 320 {FTIR)

24 Hours

1

24 Hours
Constant Rate

None

NfA

Sizinless Steel
1z
375'F+10°F

N
N
Yes

Borosilicate Glass Fiber Mat

JISFHI0F

Teflon
375'F£10'F
Probe to Purmp to FTIR
NfA
Diaphragm
Teflon
Constant Rate
WA

NfA

NfA

MNiA

NfA

NfA

EPA Meathod 320 (FTIR)
EPA Method 320 {FTIR)
EPA Methad 320 (FTIR)
EPA Method 320 (FTIR)
N/A
NiA
N/A
N/A



instrument Span Range
Ethylene Oxide (C,H;0)
Propylene Oxide (CiH;0}
Hydrogen Chloride {(HCD
Carbon Dioxide {CO,)

Suffur Dioxide (SO,)

Mifragen Dioxides INO,)
Nitragen Monoxides (NQ)
Carbon Monaxide (CO)

Data Acquisition
Data Recorder

Scan Rate

Data Storage

Callbration Gas Specifications

Ethylene Oxide (C.H;0}
Propylene Oxide (CaH:O}
Hydrogen Chlotde (HCI)
Carbon Dioxide (COy)
Sulfur Dioxide (S0,}
Nitrogen Dioxides (NO.)
Nitrogen Monoxides (NO)
Carbon Monoxide (CO)

EPA Method 320

Standard Method Specification

Actual Specification Usad

NIA
NIA

NiA
WA
N/A,
NIA,

NIA
NIA

Computer with Software for Automated Collection
No Requirement {64 Scans - 1 minute)
Automatic

Best Commercially Available Accuracy (£5%)
Best Commercialiy Available Accuracy (£5%)
Best Commercially Availabie Accuracy (£5%)
N/
NIA
N/A
N/A
NiA

* Nate: M320 only requires that the gases used come with & certificate of accuracy

NIA
NiA
NA,
NiA
NiA
N/A
N/A,
NiA

Analog Computer
64 Scans
Automatic

N/A

MEA,

Best Commercial Accuracy {£5%)
EFRA Frotocol i

N7f,

NFA,

1A

NfA



| EPA Method 320
\ Sampling Train Configuration

Filter Heated Connection Box!
Heater Probe’ b
Sample .
g I—T' = Line FLW-5 Calibralion
p Fh:aw Panel ,ﬁ Gases
Heated
. / Sample @@E@I e glgh?:\?r\?
Calibration Line Line Semgie ..3__
P calibsate D O Uh >
. AE D Pr I -
4/’ &
[ lnLeLGﬂses
H DEEII:IIJI:I
Calibration ooo
Line
w}
> Vent
S
il @ p
Vent
(T e 23l e
MKS FTIR I:] Ameiak
Heated a

2

Data Acquisition System
{DAS)

! Sample delivery system maintained at 121C. f Heated umbilical length kept as sheort as possibie.
2 FTIR maintained at 191C.
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/ EPA Method 2A

Gas Volume Meter

Outlet

Flow from VOCFony o

Secrubber

Static Port

Turbine Meter
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Vantage Specialty Chemicals CleanAir Project No. 13157
Gurnee, IL Revision 0, Final Report

Volatile Organic Compound (VOC) Compliance Test Report

APPENDIX B: SAMPLE CALCULATIONS
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Vantage Specialty Chemicals
CleanAir Project No. 13157
Gurnee, IL

Scrubber Stack

CEM Emissions Sample Calculations
for C2H40O Scrubber Stack

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results and all calculations are carried to
sixteen decimal places throughout. The final table is formatted to an appropriate number of significant figures.

021117 170055

1. C2H40 concentration (ppmdv)

C(ppmav ) =k, xCpe if dry  gas
k, xC .
C(ppmdv) =——1 - if wet  gas
B
1——w
100
Where:
Coc = drift corrected average concentration = 141.353 ppmwv
By = actual water vapor in gas (% v/v) = 1.799 % viv
100 = conversion factor to change percentage to decimal = 100
K1 = ppm/% to ppm conversion factor for diluent gases = 1
C (ppmdv) = C2H40 concentration (ppmdv) = 143.942 ppmdv

2. C2H40 concentration (Ib/dscf)

C(ppmdv )x MW (gas
Clb/ dscf ) B (igﬁppr)nx385(.g )

Where:
C (ppmdv) = C2H40 concentration (ppmdv) = 143.942 ppmdv
MW = Molecular Weight of C2H40 gas = 44.05 Ib/Ib-mole
10° = conversion factor from decimal to ppm = 1.00E+06
385.3 = molar volume = 385.3 dscf/lb-mole
C (Ib/dscf) = C2H40 concentration (Ib/dscf) = 1.646E-05 Ib/dscf

3. C2H40 concentration (Ib/scf)

C(Ib / scf ) = C(Ib /dscf )x =34
Qs
Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf) = 1.646E-05 Ib/dscf
Qs = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscf/min
Qs = volumetric flow rate (standard cubic feet/min) = 111.3051395 scf/min
C (Ib/scf) = C2H40 concentration (Ib/scf) = 1.616E-05 Ib/scf

Prepared by Clean Air Engineering Proprietary Software
SS CEM Version 06-2004g5

Copyright © 2004 Clean Air Engineering Inc.



Vantage Specialty Chemicals
CleanAir Project No. 13157
Gurnee, IL

Scrubber Stack
4. C2H40 concentration (Ib/acf)

c(Ib / acf ) _ C(Ib /dscf )x 2
Q.
Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf) = 1.646E-05 Ib/dscf
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscf/min
Q. = volumetric flow rate (actual cubic feet/min) = 111.2 acf/min
C (Ib/acf) = C2H40 concentration (Ib/acf) = 1.618E-05 Ib/acf

5. C2H40 concentration (mg/dscm)

C(mg/dscm) = C(lb/dscf) xk, x35.31

Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf) = 1.646E-05 Ib/dscf
ko = conversion factor from Ib to mg = 453515 mg/lb
35.31 = conversion factor from dscf to dscm = 35.31 ft¥/m?®
C (mg/dscm) = C2H40 concentration (mg/dscm) = 263.526 mg/dscm

6. C2H40 concentration (mg/Nm3 dry)

68 + 460
C mg /Nm® dr =C(Ib/dscf ) xk, x35.31 x| ———
mg ) ( ) ks 32 + 460
Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf) = 1.646E-05 Ib/dscf

ko = conversion factor from Ib to mg = 453515 mg/lb
35.31 = conversion factor from dscf to dscm = 35.31 ft¥m°
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460

282.809  mg/Nm?®dry

C (mg/Nm3 dr = C2H40 concentration (mg/Nm3 dry)

7. C2H40 emission rate (Ib/hr)

En,mw = C(b/dscf )x Q,, x 60

Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf) = 1.646E-05 Ib/dscf
Qstd = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Eomr = C2H40 emission rate (Ib/hr) = 0.108 Ib/hr

Prepared by Clean Air Engineering Proprietary Software
SS CEM Version 06-2004g5

Copyright © 2004 Clean Air Engineering Inc.



Vantage Specialty Chemicals
CleanAir Project No. 13157
Gurnee, IL

Scrubber Stack
8. C2H40 emission rate (kg/hr)

E/me = C(b/dscf )x Qg x 60 x 0.454

Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf)
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)
0.454 = conversion factor (kg/Ib)
Eyginr = C2H40 emission rate (kg/hr)

9. C2H40 emission rate (gm/sec)

454
Egm/sec =C(Ib/dSCf )XQstd X
60
Where:
C (Ib/dscf) = C2H40 concentration (Ib/dscf)
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (sec/min)
454 = conversion factor (g/Ib)
Egmisec = C2H40 emission rate (gm/sec)

10. Total VOC emission rate (Ton/yr) (for 5-minute period)

Erry — Cuom (I / hr )x [ Z2P

2000

Where:
C total (ID/hr) = sum of propylene oxide and ethylene oxide concentration
Cap = capacity factor for process (hours operated/year)
2000 = conversion factor (Ib/Ton)
Eqjyr = VOC emission rate (Ton/yr) (5-minute period)

11. Total VOC emission rate (Ton/yr) (for entire test run, 24-hour period)

N
Z ET [ yr (5min), i
E T/yr = = N
Where:
Eriyr (5 min) = Emission rate (Ton/yr) for individual ith 5-minute average
N = capacity factor for process (hours operated/year)
Eqjyr = VOC emission rate (Ton/yr) (entire test run)

Prepared by Clean Air Engineering Proprietary Software
SS CEM Version 06-2004g5

Copyright © 2004 Clean Air Engineering Inc.

1.646E-05
109.3032548

60
0.454

0.049

1.646E-05
109.3032548

60
453.515

0.014

1.207E-01
8760
2,000

0.529

i=1
0.529
288

0.3885

Ib/dscf
dscfm

min/hr
kg/lb

kg/hr

Ib/dscf
dscfm

sec/min
kg/lb

gm/sec

Ib/hr

hours/yr
Ib/Ton

Tonlyr

Tonlyr

Tonlyr



Vantage Specialty Chemicals
Clean Air Project No; 13157 EPA Method 1-4 Calculations
Scrubber Stack

USEPA Method 2 (Velocity & Flow Rate)
Sampling, Velocity and Moisture Sample Calculations

Sampie data taken from Run 1

Nota: The tables presenting the resulls are generated elecironically from raw data. It may nol be possible fo exactly duplicate
these resulls using a calculator. The reference method dala, resuits, and all calcutations are camied to sixteen decimal pfaces
throughout, The final table is formatted to an appropriate number of significant figures.

M1517 1107

1. Sample gas pressure {in. Mg}

P,
Ps Pbm +
13.6
Where:
Ppar = harometric pressure {in. Hg) = 29.60 in. Hg
Pg = sample gas static pressure {in. HO} = 0.00 in. H,C
13.6 = conversion factor {in. H,Ofin. Hg) = 138 in. H;Ofin. Hg
P, = absolute sample gas pressure (in. Hg) = 29.60 in. Hyg

2. Total flow of sample gas (scfm)

0 _(o, )[ ][ 63+460]
2002 )0 T +460

Where
Q, = volumetric flow rate at actual conditions (actm) = 111.2 acfm
P, = absolute sample gas pressurs (in. Hg) = 29.60 in. Hg
20.92 = standard pressure {in. Hg) = 29.92 in. Hg
T, = average sample gas temperature (°F) = 61.847 °F
(773} = standard temperature (°F) = 68 °F
460 = "F to °R conversion constant = 460
Q. = volumetric flow rate at standard conditions, wef basis (s¢fm) = 111.305 scfim

3. Dry flow of sample gas {dscfm)

0. =(@.)1-8,)

Where
B, = proportion of water vapor in the gas stream by volume = 0.017986
Q. = volumetric flow rate at standard conditions, wet basis (scfm) = 111.305 scfm
Qg = volumetric flow rate at standard conditicns, dry basis {dscfm) = 109303 dscfm

Frapargd by Clean Air Enginsering Propristary Software
S5 [SOKINETIC Verslon 200613

Copytlght ® 2008 Chean Air Emginesing I,



Vantage
Clean Air Project No. 13157

Scrubber Stack
EPA Method 320
FTIR QAQC Sample Calcs

Mole: The tables presenting the resuits are generaled electronically from raw dafa. i may nof be possible to exaclly dupficate
these resufts using a calculator. The reference method dala, results and alf caleulations are carried lo
sixteen decimal places throughout.  The final table is farmatted Io an appropriate number of significant figures.

p131T 1115

1. Dilutien Factor of Spike Gas

SF6_ .,
DF — spike
SF6

Where: divect

SFOspika = diluted N20O concentration measured in spiked sample = 0.482  ppmwv
SFBirect = N2Q concentration measured directly in undituied spike gas = 4.936  ppmwv
DF = dulution facior of spika gas = Q.0977

2. Concentration of Analyte Corrected for Dilution

Udil=Uax(1—DF)

Where:

Ua = concentraiion of analyde in unspiked sample = 00000 ppmwy
bF = dilution factor of spike gas = (0.0977

Lidii = concentration of analyte corrected for dilution = 00000  ppmwy

3. Bias at spike level

B=Sa-Udil-Cs

Where:

Sa = lolal concentralion of analyles in spiked sarmnple = 74743  ppmwv
Udil = goncentration of analyte corrected Tor dilution = 0.0000 ppmwv
Cs = certified congeniration of calibration standard * DF = 93261 ppmwy
B = bias at spike level = 21515 ppmwy

4., Expected in spiked sample (ppm)

X, =(X,XDF)+(x,1-DF)

Where:
Xp = response, direct to analyzer = G54735 ppmwv
DF = dilution factor {dimensioniess) = (0977 ppmwy
Xg = nalive concentration in flue gas (ppm) = 0.0000 ppmwy

Xe

expected in spiked sample {ppm) 0.3261 ppmwv

Prapared by Clean AlrEncinearing Propristary software
S5I5QKINETIC Yerzion 12-2004b

capyright B 2034 Clean Alr Ergineering Ine.



Vantage
Clean Air Project No. 13157

Scrubber Stack

5. Spike recovery (%)

X
%SR =] =% %100
X,
Where:
X = spiked concentration {ppm)
X = expected in spiked sample {ppm)
100 = conversion constant {%/decimal)
%SR = spike recovery (%}

Prepared by Crenn AirEnginsarng Propristary Sofwirg
55 IRCKINETIC Viersion 13-2004b

Copyright & 2004 Chean AlF ERginesring Ine.

B-8
End of Appendix
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Vantage Specialty Chemicals CleanAir Project No. 13157
Gurnee, IL Revision 0, Final Report

Volatile Organic Compound (VOC) Compliance Test Report
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Vastage Specialty Chemicals
Clasndi Joh Na, 13157

Serabber Stack

Sample Run Data (5-minute averages)

Ethylene Oxide : Tatas
-~ Welume Abjalite Velumelric Medture In | Valemetsic
Time Vebmis {act] Difference Flow kate | Temperature " |  Pressure Aow Rate | Sample (% by | Flow faze PRMWY pemity Iyt e PRmWY ppndv Iyt iy Ibfhr tonfyr
facf] |aetmi Fl n He) inctmi valumel [dacfm
25,892
16048 556 1112 63,5485 286000 111851 27988 1053033 2413891 1439428 1.64562-04 10792601 126657 12.8976| 1seaze-06| 13750E02| LID6TEDL | 0.5IESSES
27,008 sE1 1122 505156 25,6000 1125275 28043 110.3953 133 3591 1349155 15424505 16217604 115830 12.4260(  19334E-06|  12800E-02|0.11497317 | 05035625
17571 562 1124 611857 86000 1126748 19942 1104278 112 6475 1143804 13145608 B.TOSTE.02 110541 11.2790 1.7OD2E-06 1IZESE-DP | DOARBE14E | O AIORIRY
18,132 581 mz E0.EEID 5.5000 1125356 19682 1103207 1133831 1155576 1EMIE0S E.TAABE-02 188916 i1.2138)  1¢sDif-06) 11337E-02)0.09863609) 04320761
8727 595 1.0 b1.T841 18,6000 119,436 20888 1167137 1023910 1045280 L.19506-05 B IEREE-D2 184532 I0ETTS|  LEOWSE-0S|  LI271E-D2|0.09485707| 0415812
13335 Gea 1218 00843 13.6000 132.1508 2073 119.6181 106,773 1080392 LIMBGE-0F 2.34T0E-02 LESE 9.5190| 143376-06] 1.0290E-DZ | 0.099759E4| 04368477
9,050 555 0 541653 24.6000 1119157 15981 IOS.ETES 052818 174080 1.2780E-05 B.0803E-02 A8.2497 10,4495  L57S1E-06) LOIGGE-DZ| 0.0911748| D.3I9MSE
0448 558 1118 04492 29,6000 112.0269] 19504 1008418 100.3216 w2 L1§98E-05 71093602 109084 11.1254| 1.6770E-06 1.10538-07 | 0.08814551 | 0,3360773
1100 562 1124 B02823 23,8000 112.8581 13373 1I0ETHE 98,3964 10,8403 LI4TZE05 TA140E-02 110852 113021 LjosTE-08| 1131480z v.087as3Nl| 03332073
narz 62 1124 615679 29,6000 1125079 EEET 1202574 100.0507 1021284 LIETEEDS 77270602 110205 112493  LEASTENG| 1222652 | 008849184 | 03875943
12,130 B 1116 620584 296000 1116816 20870 04,3558 1008158 1880668 12783008 RREEE S H 153411 113807 1715606  1.1256E.02 | 0.0BESS614 | D3E7RIeT
14:08:00 32493 S63 1126 613517 29,6000 112-8350 21087 1104545 92.7034 #4.T075 1.0AZEF-05 T.ATSTE-0 108437 10.GGRA| 1E0RIE-06)  1ORSHESE( 0.0E28153| 0.360979
19:10:00 3318 65 1250 59.8971 20,6000 156114 23990 1228748 B2.2543 Mo 9.6085E-00 T.oEE 116287 11E7B0| 1.7905E-06( 13211E-07| CLOBADE4R5| 0.36R2911
18, i) 33,337 314 1018 55,1712 28,6000 104.2505 2033 1021308 835133 5471 9, TAGDE-DE S87E-m 151243 15.4383| 232726-08| 142B0E-02 | 0.073VE245| 03240431
19:20:00 4,375 543 1086 52,1815 28.6000 1107751 151 1087248 BA.3550 253441 9,835 TE06 B4095E-00 14.E765 15.1568|  2.IB4TE-05(  14BOSE-DZ | D.OTROOIET| 0.3460361
19:35:00 34,560 55 ura 508555 28.6000 119.51E8 LARLH 1175830 BE.3954 BTATES LOMSE0s TOBSE-02 168526 17.0458|  2.5845E-0%| 1AXME-02 | 0.00913036| 0320391
¥5,550 sm 114.0 49,1835 29.6000 1169580 15567 115.1471 B3B3 B5.003% 9,71825-06 B.T141E-02 15T168 15.9653 1 ADBSE-OF 15677E-02 | 0.0BRTHN19 | 03660047
554 EEEE 47.3078 86000 2145060 1128180 BTG 122341 10545005 T17RC-02 147873 14.5077| 2.IBGIE-0F|  1ATSSE02 | 0.CHG1TSEA| 03TT4493
541 1002 45,7506 25,6000 2117708 1102085 224410 94,7655 1.08345-05 TABA1E-00 123300 12.5038( LEeani-o6|  124636-02 | 0.08410862 ) D3GeITEZ
sm 1056 486216 5.6000 1095255 1081018 328802 52,0904 10757505, SSTTIEDT 106548 10.7971| 1EIFEE-DE|  105STE-02|0.CACAITHA| G IS1RISD
544 leae 427465 355000 E13.0419 1116443 BT SBOTTECE 5488002 s53Ta 8789  144S0E-04| 9.8137E-030.07551232F 0330744
Sh 1060 411931 286000 110.471¢ 109.1244 24728 23,4910 S5 2E-08 B 49TE-02 a7 B.SATR|  1MBOE-D5| RB2E2E-03 | 0.07131M18| 0.312M55
53 1062 ALI076 9.8000 110.7000 1004435 821527 §3.0958 5.5001E-06 1383002 L1509 B.3456| 1 I9EOE-06 007064407 | 2309471
an loa.0 ALIE5E 25,6000 113,5817 1123616 82609 mun #.1138E-05 6. 1447E-02 a4 B.0265|  1LI0RIE-08 Q06959928 [ 0. 3048445
S64 1128 417278 29,6000 17,4566, 1162293 74120 Ta.2074 ALS9E-06) 5 8184802 1766 78485 11331606 006741545 | 0,2952797
sa4 1088 a2 29,6000 1131887 1319914 754180 T6.2293 87150608 5.35816-02 1508 BO0437]  Laizst-on 908670733 | 0.2921807
550 1108 45,2425 20,6000 1137442 1xzazie 774308 782994 L.3517E06 6.04245-02 {FEETS 85071 L2a34E08 6.9069E-0 03025228
585 110 455054 206000 1144481 1380714 81,8821 £2832 34813606 GA3TIEO(  a3nse 54985  1AII0E0G| O.T15IES3 | 0OTE0IGES| 0.3344395
554 1108 LERLE! S 29.6000 113.1269 111.6079 85,3765 165385 9.3936F-06 6.62536-01 107284 108744 1.63925-08 10877E-62 (007722939 | 03382647
55k 1118 54,7415 20,6000 1152681 14856 1115848 LLE 5 42688 9,634 2006 B.4502E-07 117826 119603) 1302306 1.707IE-SD | 0.0TE57318| 03353905
&03 1215 §7.6110 29.6000 1219363 1380 1209350 74,9592 TE.1403 47163006 6,3246E-01 135706 13.7%52)  2.07950-0%| 1S0BOE.2 | 00TE3A51| 03431083
b1 s 579341 206000 1187813 L7Tm 1x1.7%19 95,0560 1a0.p448 L1523k05 1,713536-00 19,0644 13A0ET|  7.925TE0R|  13619E-07 | QORGRILM | DAMS5AI
563 13az 59,6608 29,5000 1144086 12973 112.2437 127.7098 13001730 14382005 L.0023E-01 204433 HBITE 31410608 2.1154E-02 | 0.12137997 | 05316443
sn 50,3098 296000 ERUELEY) Lonas 112.1800 108.8535 1110588 1.2687E05 ES4BIEO] 181008 184678  2.7833506|  1A7ITE-01| 01041984 04563907
561 587328 286000 1127844 2.069¢ 1104502 108.3567 110480 LaesoLas BIEIIE-01 164347 16.7820( 2.5297E-08|  LETE4E-02 | 0.10059508 | 04406064 |
565 331842 126000 113 TeRE 21214 1112068 ELELF] 100.5320 11403105 TLETSIE-00 145248 JAMI93( 22060006 14937E-02 | 0.091GENZL 2401SHAL
564 570420 000 1138026 2,084 1115737 53303 EEATET] 5.95915.06 E.EETIEDZ 128248 13.0875| 197IEE0E| 13T1IE-02 | 0.CTHREISI| & BsmESS
34 EL 22E000 125,1335 18228 1327313 EL1NE §1.8927 RAELOE EETTRE-02 121504 20042  LEpaab0i| 137HE02 | 0.04250569| 0.3613749
555 540087 23,6000 1128207 18381 la74% 229210 22,4371 SAMBE06 ©.2626E-00 113166 115785  1737RE-D4 LISATE-02 ] 0,07417322 | 0. AMETET
593 540287 29.6000 1406431 1.7820 1351477 31,0854 84,5929 SLET12E06 A0160E-02 117849 11.9987| 180BTEDE| 14991607 O.095151E| 0.A1GTEAS
a2 9.8400 29,6000 les221 L7679 1623012 313 91,3378 1LO511E-05 1.0136E-00 nne 42,9408 19507E-08)  LA99NE-02 | 012135186 0.5315111
B L6161 29.6000 137.8373 19285 1351595 #5.2006 86,9578 $. 9416606 B.0822(-02 124742 12.719%| 191T3E-06 15549507 | D.0SE1TOS]| 0,471276%
2ranog 363 29,0000 1131285 zo1zs 1108475 40,8715 24819 1 4I¥9E-08) 5.a7T1TE-02 1178 1r0u98 1208080z | D.07aTIesz| 0827513
21:43:00 551 206000 1110840 20993 1087129 a1 77,0360 LEOTIEDG| 5.TALEE02 111838 114234 11237600 | D.O6REI961 | 0.3008167
115000 588 29 5000 1170040 3 0a03 1154408 14627 11701108 5.6590L-02 08 7es 11,2088 1169907 | 006828321 ( 0.2093004
21:35:00 1512 28,6000 261.1287 21587 2554955 £3.9505 7311205 11208501 iLieo 11,3446 LH2ISEOR | D.1IN9RAT| 0,607
22:00:00 1147 20,6000 TIRATRD 13381 2230382 - BB.041Y LITa8E08| 1.c410001 &727 BEE2IE| 1D3T4E-D5| 1.3BB3E0] | D.24293211( L.O84D431
220500 =0 29.5000 17472 14311 1673035 £1.7518 7.0599E-06 7.0864E-01 laLBog7 1453339 | 21908E-05| 2.1081E-01 (029078131 1.2736222
221800 607 29,6000 1210866 L0z 1183087 S0.9301 511308 5.9599E-06 4,2306¢-01 203.8401 TW.T849)  323TTEAOS|  279M3E00 (927713133 | L1919396
22:15:00 551 Z8.6000 1114638 11344 loa.naz: 41.5060 434330 3,25006-07 1320651 1ITA263|  A57TMAL05|  ZOFRSE-01 | 02eB44TAS | 11670338
22000 a1 96000 1006264 2o2vs 107.4002 31567 139851 29484500 156.1956 1534287| 24032605  LSABTE-ON | 016431238 0.6072082
222500 531 28,6000 1094456 20430 1073217 18.0914 188454 ZasuTEa1 w7792 1018%91| 15354003  9.87T6RE-02| 917736653 | 0.557EESA |
2mano0 T 225000 FECE ST L0883 1085330 376107 324043 4,3906E-06 28503500 67,3257 BLTSE4|  LOJEAT-05|  BT4RIEC2 1
223500 595 T06000 10028 18,9672 348580 156181 4.0T48E06 2883601 474072 413768 7.2288506 51737600 | 0.01067301( 0353BATA
THALDD m 79.6000 18437 156.3043 311013 317371 ATAITEOR A5100E-01 512374 NIE%E1|  AB020L-OF| 430B4E02|0.08013432) 2350986
14500 554 5000 19601 1104497 147685 1.8318E06 1.B7REE-D] POE26E 211430)  3202760F|  LIIZIE-02) 0,039BETDI| 21751451
12:50:00 549 196000 1.904% 109.2558 1080 .5762 LBOSTEQE 1B19E-01 151170 154105] 2.32300-06| 152ZLE-02) 0.033B4658| 01473718
L5500 T4 29,6000 1.9433 1420336 40257 14,5080 ZB017E06 I-38T6E-02 135503 133188 LORILE-D6|  LTVSIE-0Z] 0.0MI6ITTE| ©.1813236
13:00:00 1398 296000 75,5469 23674 w9029 23392 13,9654 LTINIED6 AALZGE-DL 165618 11.3751| 161B8E-08| 4.2371E-02) 0,02545734| £.3738584
230500 320 290000 1826298 27805 1775335 264105 27,1586 S.1061E-08 3.3080E-02 197235 02897|  SOSESEDS(  £257IE-0) 0.0658M451( D2ETELIR
211000 556 208000 1117904 L oE5473 208053 LENSAEDE LTAESE02 243103 25.0386| 1TMIECE| 24SE1E-02 ) 0,042070RE( o3m4aT0n
231800, 551 295000 1109087 18207 1077708 103334 12500804 14548601 a% 0w 363096| 54431606 3.5197602) 0.04974563( 02173858
23:30:00 554 28,6000 111.1860 25085 10E3%63 11.5191 1.O544E-08 1.33626-00 320085 A2R0|  AMSIE06)  3IIR4E-02) 004554961 | 0.199507%
23:35:00 551 20,6000 110,745 a2 10RL7ED 11.5M8 LOSIEE-DE 1.3319E-02 8730 26.3681| 35T4TEDE| 2.577AE-07) D.O39CE4EE| 01711309
23:3000 555 29,6000 1116222 131727 ips.0408 16,5255 1S4I1ZE-06 LIT0DE-02 2118389 21857 LIEBAE-06|  2.2034E-01) 0.03473754| 01521504
233500 68,652 S5 20,6000 1108638 399 1084003 14.5860 15411E08) 12625603 153709 198183 | 2.9090C-06|  1.9441E-07) D.O3I0E51E| 01404455
67,205 553 28.6000 1105785 513 074786 nans 1 1M3E-06) Lasasem 155979 159735 |  24078E-06| 1.5600E-02| 0.0292328%| 01280333
o7, 780 535 96000 1113278 24039 1084337 17.2578 10133606 1.3m0E02 135150 13B483| ZOATSEOE|  1.35B4E-01| 002671365 ( 01170495
564 25,6000 1180282 24491 1nzem 16,3056 19110608 12642002 113850 1L6718| L75940-06| 1.1640E-02| 0.02428194| 0.1053549
556 28,6000 1115008 23142 1080435 175480 10552606 13423600 111875 114607 17376008  1.12826-01| 002470363 | 01082019
551 9.6000 1106527 23268 T0m07en 186190 18,0628 13TI4E06 14132602 10.7457 110017 1.6584E-06|  1.0754E-00 | LOMNAGSS| 0100031
581 T3.5000 1115370 27848 om.9857 BLE LTS 125103 LL174EDE 13870082 111834 114428 172490-06) 1.1383E-02)e.02535099| 01110374
55§ F9.6000 115702 23544 1087431 19479 19.4M7 2.21SE0E 14475807 11.2842 115666 L7435E06) 11376E-00| CLOXSESET) 01182305
564 2195000 1123593 L4450 1104975 20.2373 I0.TH4S LATIEEQE 1568101 114371 117287) 1.76720-08| 1.16RSE-02| 0.DZ736563| DL11HEE1S
sna 296000 1325604 24147 1097743 19.4651 13.9591 2.2819E06 1.50296-0% 18,3745 18.B408|  1BA0OE-D6)  1ATOGE-02) 0.0IITA5AS| 014TTR0R
569 195000 1134837 24519 o012 180517 LUISTEDB 1.4052£-02 170881 114766 26344106 1.7498E-00 | 2.03)55043) 01351900
564 23,5000 1127671 2.4806 109.5698 1890056 13330606 15594502 118981 1rzoom| 1Ba91tO0| 1.2135E-02 | 0.02Z7328E2| 01208762
52 R 295000 110,260% 24033 1075663 225992 16434506 17093500 53807 36.2501|  LS4SIE06|  .9770E-03 | 0.00TOB4TI| 01185435
60 £217194 79 5000 113508 24378 1107528 ETET 10838E06 10m3E0n 93648 95909 | Lad69E06| 5.6151E.03 | 0.02990011| DizmeTs
%61 BN 29 5003 1119093 2ABGE 108,1263 1I5M JANTEOE LS GE-BY 4487 160%E)  152341-08) S SERIE-00) 0.6EM424Y6| Didloz0d
67 66,9380 295000 1322618 25741 1LIBESTL ILTEAT 37281506 1ER23E.07 13088 14377 LI36TEOE|  1ESPOE-02) 0.0M534300| O.19160M
52 £5.2758 29.6000 10880400 1.5540] 1064995 330062 IRTMEDE LARELIE-DD 133808 1362841  1OSAILOE( 1.91E9E-02) 0.03304338| 0.16ES5ET
350 #5.1991 29,6000 1054221 26165 1065531 330366 315242 LETBREDE TATITE-OZ 113968 J3.3192( 1BSTOE-06(  1.18TIE-02| 0.03666370( CIEM1IT
53 E4.5198 29.5000 1058413 L5 1071331 318315 32,6458 LTMGEOR LAMWGE-02) 106642 109437 1B497E-06( 10SOME-0Z| 0,034E0574( 01515996
548 61,8568 29,6000 105.3096 ZABBL| 1065081 295615 A4652E-08 11185602 5125 98553 LAKSGE-G6|  9.50Z5E-05| 003166781 0.133798
553 64,9780 29,6000 1104653 ZAMBE 107.3813 TR AZSILEDE 20953602 S2616 9.4331 LA310E-06 0.03037166| C.1321562
556 28,5000 1106875 24706 1079428 27,2808 L10N2E-06 1014102 amse 13735608 u.029eoEs| D.1i9EeT
551 8 5000 108 G 24301 106 9540 anpan 17228 11GHLED6 2.0139E-00 ETE T+ 1R1IRE-04) 0.02875793| 01259597
562 28,6000 111 595 1541 1084741 235497 24,1888 LTe21E06 LBSTEE-02 22745 13 T9EE-08| 007545056 0.1358515
119 78,5000 1104810 15454 1075680 25,6570 263383 LO112E-06 L8452E-02 (RES. ] L XSE8E08) 0.02758517( 0,320823
563 18,6000 1114410 15193 1095860 235945 24.2092 LTGTEEO6 1.3199¢02 78718 13330E-06)  B.I07IE-03| 0.0263056) 01152145
558 85000 RERRELE] 15508 10831 230256 3.6184 LTO1SE06 L7554 (02 Ta357 133TSEO6|  7.9764E-03| 0.02553086) 01118351
557 28,4000 1105513 24751 I08I0TE 24.3593 24.BT5E 1.E439E-06 1.8447E-02 TATAE L21T1E-06) AE-0) | (O2634E98( 01153777
574 19,6000 14,2452 24328 1113958 223085 e L] 2EUSEDE L.7543E02 TIT4T 1.2019E-08| 331603 | 0.0255767| 0112006
sas, 12 5000 15U 24753 108.8035 211077 27762 LTUSE00 1L7a3t-02 EAT LIMSEO6|  7.59030-00 ( 0.02500938( 01085418
63n 25 5000 1263455 24834 123.2081 222087 17753 160IREDE6 19349602 155234 2.09960-06  1.77306-01 | a.oasenn23| 01620084
i 8.R614 29,5000 1948048 2711 1933487 51201 527184 ED3ITEDT 68242603 56,3589 579766( I7WAE0G|  10034E-01| 010725037( OdEeTes
B2 83191 19.5000 122343 28318 1252187 04530 Bdisd 5.3MTEDR LBORSE-O4 1041845 107.2245| LE163E05|  1.3143E.01) 012183533 05336379
558 B.0TL 29,4000 1108644 28037 1077580 04530 D4EEL 5314 E0R A AL51E04 1550003 1594714 24CH9ED5|  1.SSAJE-OL) 0.ASSTEE09| 0ERIZESS
56 5,850 29,5000 110477 26582 BLERTFL 4550 D4 E54 5304 E08 3330004 28,3661 1010512 L5733k05( - 9.8ZR9E-01 | OLOFEGIIN]| 04310073
i 45984 29,6000 10280 2.535% 107 4844 043530 DABE 5313TEOR BAI69E-04 66,7922 #535300]  LO3ICEQ5( 6.66Z0C-01| OLOBEREITI| 0793787
550 64,0459 295000 109.6629 ERTLYY 1088594 04550 04844 5.3099£08 18077604 445473 45.7758| 69002F06| 4.A4IBIE-01| C.OMEIME| 01954508
358 64,0847 295000 1112498 14052 1085740 a4ss sz 5.30408-08 SANTOLO4 ELRER] 339357| 51159E06| 33327602 C.03367303| 01474879
558 65,4544 20,4000 1108538 24308 1082625 a4sm 04643 53040508 34480804 53923 260249 | 29230000  2HBIL-02) CO2IEITSE| 011MIME
St 64,8960 20,4000 1114526 24128 w730 o453 04643 5308708 14633504 19,9538 204535 30832606| 1.0114E-02) C.02046061| C.08NE1TS
§s0 64,5461 79,6000 1314700 TANZE 1281703 o451 LRI ] 55082608 40KS3E04 168007 17.2138 1.5957E-D6 199776-02) D.OIOIRSTI| DORIEN
152 B4.2218 28,5000 S0.0917 14325 275012 1551% L6315 LEB5IELT SEITHE-04 158868 54118 LEZADEGE( 1.MISRE-03| G.01323635| 00579757
356 64,0782 20,6000 1108524 15832 108,195 5730 5B70E B.T117EDT 43572603 125058 B383F7| 1OBSTE-DE( 1341E-02f DOITSTTA| GOTIISI
554 B4.6274 79,6000 1103380 14106 1076672 s 1LI67T7E-08 L1msEE0Y 111813 115859 1E9TIEDE| 172%6E-07( 0,000M456| 00395517
577 28 HEH I8.6000 1143731 Laga? zezas 1531318 LTT40ED6 1. 1924E-07 114098 17091 (  LFGIVE-0H| LIS4E-0L| 0.0237778T( Giod1471
555 65,8050 29,6000 1102886 14156 1075482 178950 L1055 E08 L3E12E-02| 106218 109538 16S1ZE06| 1O0SSSE0( 002426726 01062906
557 B5.0501 28,6000 1108467 25077 1080685 20,012 L3691E-08 1531602, Iomz 103004 | 135I7E-0%| 1O0DGNE-0I| 0.0254285| 01113761
556 BAELL 19,4000 1107718 25448 1079528 210603 LATOREDE 1.6003E02 25648 S8344 | 1ATHE-0E 002558493 01120622
855 646124 1%.£000 11asa 1581% RLEREE H 222178 LE052E06 LEMEED2 9.1101 9.3439 1ADISE 06 002595428 01136797
56D B4ATTE 79,6000 1215848 1087761 240865 TRHMAE06 1L.B43sE02 B0 ne22s 13302606/ 002711422| 01187629
558 (2818 29,6000 1108802 24818 108.3238 241853 1RMIEDE 18387602 82300 84362 | LITITEDE Q02663475 biieesds
555| T4 29,6000 1505133 24459 1078102 F L LH 25,1079 LATeSEDR LAsEEEO2 80608 82629 12456E06 002662509 | 0.1166170
s 65,1503 19,6000 1527566 25086 157774 55597 153174 18973E-06 0821602 B.0361 Bzaz L5606 002845287 0,1290036
620 #5603 29,6000 1248158 2.3511 1216290 Lhzels IES3e 316156406 23072602 80550 87660 1, 2490E06) 9.09315-03| QOITLEE04| 01408829
82 44308 296000 154.6211 24015 1507841 171951 17871 1M2EDE LEsdaroz LEVE 46891 | 13098608 11850601 004DE9IES| 01782392
55 ] maaTe 29,6000 1719838 24350 1678136 26,1301 %783 10619608 so83cE0r 84358 EB483 | LI0S3E0N|  LIL2IE-01[ O0AMSISE] 01925122
55 “a.a990 20,4008 1492699 25301 U922 284575 w2362 33379596 PETEL TN [E55] BAISE|  127H6EQ6| L1L0E-80 | ananzaeni) 0aTened
752 &3.3307 205008 1484253 27463 144, 4481 18268 1.ams 17832606 3.2508802 BS196| 12843E06| 11123E.01| 004362874) 01310839
E60 6715200 29.6000 1307248 28311 1768971 335954 34,6099 1VSEREO6 ROTEDE ESRA1]|  12940F06| 58520001 003997ESE| 01781062




Wantage Specislty Chemicaly
Chearis Jeb Mo, 13157

Scrubber Stack

Sample Run Data (5-minute averages)

Generl Dats Ethyinne Ozide Propylese Oxide Totale
it Wolume Walumetric Durt Absodite Wolumetrc | Moisturein | Wolumetnic
Time Voheme {mcf] Ditfrrence Flow Fate | Temperatute || Presiure Flaw Rate | Sample (% by | Flow Rate BRmEwY BRmEY B/ dict Iy Ry RRmdy Ilfdiet (1 Ia/fhi lesyr
faci actm) ] fin. big) [scim) alume) dhctn)

102,030 1170 1340 724706 246000 230,534 31117 FFFEIT 33,0900 34.1529 3.80466-00 5.2241E-02 8104 #1130 13737608 183TIE-02 [ 0.07082008 | 03095186
103,122 1092 2104 T2a8A2 20,6000 2106028 32752 2075741 330485 35.0981 40126806 4.3375E-02 20051 9.3100] LAOZ4E06|  LTATEE-02| 0.06745358| 02354467
108,800 m 1542 0530 06000 1508353 (] 1887538 52208 16,4225 41681608 1 T16SE-02 (ST Bese|  fa2a5008( 13734602 0.0498787| 02184687
104,540 637 1774 BRES17 FAE00D 1758554 ESTL] 1218962 35,9914 37.1501 42472508 11063F-07 34001 RI075|  14633E-06  1.07076-01| 00417656 0,3829333
105,180 ban 1280 69,2554 2000 1263517 P2 T H 1226318 ELE T 155418 41777808 073902 4278 87137  14842506( L1077ME-07| 004151258 ( 0,3338352
15,813 LEE] 12686 78710 e 1252974 18455 120730 M.qam7 35408 4.0I89E-06 1.M276-02 4043 SERAS|  1A4S00E-0F( 1DREIE-DD | 0.O4DGA091( 0.1755939
1447 632 1268 B7.7583 29,6000 1285222 1mTe prit iri) 314172 497 19316606 28773802 9.3607 906331 14521506 1OBZ7E-0Z 003940011 01725725
167,078 831 1262 SEAZ6L 296080 1252484 | 2117 1217200 314001 4.3756 1900608 LAT0IE0L 95,1371 $4015| 1A1726-06| 103S0E-02| n03e0sa7s| 071081
107,702 w2 1242 238000 127647 27283 1203880 34483 154566 4.0336E-06| FICH B 17083 19578 13@SE06|  S.7473E-03 | 002907834 01709441
208,33% 1] 1270 230060 1255807 7793 1220802 M.y 153054 4.0363E-06| ERLTEIE 5451 3.0980| L3TI4E-08| 1coeTr-o2|n.0m6i604| 01735182
408,971 &34 1268 205000 1253014 29276 1217208 351612 363216 4141 1E-06] 3.02436-01 L6270 18830 1 39RE06(  0.784TE-ca [ s.cuo02803| 01758227
1098000 628 1258 295000 1347821 28888 112276 353301 63557 41564E06 ERGERERS 4002 L7391 1317360s(  9.5210E03] 0o39EAl| 01743862
120,234 34 1268 28,6000 15,7187 27694 12asE 353U 36,2196 4. 34CRE-06 30A70EH1 L BOB0E-06| 9.55E5E-C3) G.0MBI6T2) 0.174878
110,868 B3 1268 28.6000 1252081 27441 1373858 34,3303 37,3553 42707606 3.13538.07 13637E-05|  LOD1IE-02) 004136427 01811753
111,491 62 124.6 20,6000 1234574 2.7387 1204750 35,3897 363661 42576606 2.99536-01 LW77E-06| 1.0070E-02 ) 0.04002356| 01753032
uzn2 631 1242 29,6000 REEEr 27405 AT 35,6387 36,6408 43890006 10154800 1A5T4E-06)  LO4S1E-02§ 0.04084517| 01780258
112,741 623 1258 29,6000 1248991 17201 SFAFLE] 25,4598 w4176 42704006 3.03326-00 14356006  1.0808£-02 ] 0.04113658( 01801762
118,375 634 1268 29,6000 1259682 2.7983 1214488 35,0720 36,0808 4.1250E-08 3.0508E-01 LAS3SE-06( 10898602 ) 0.04120558 o84 TR
114,001 626 152 286000 1247201 26384 1213547 355603 365465 L1782E05 23602 LEITSEO6(  1.2134E-02 ) 0.04154693( 03819756
114,618 25 1250 8 6000 123780 16757 1209537 LLLETTS 5.5935 Limastan FOIKIE01 15650006  113526-02[ 004171918 oam2TR
115253 627 1254 B5.E677 96000 1246300 76846 1212841 353150 36.2893 4.14R35-05 10ME-0 103014 1.5957F-06|  1.16126-02 | 0.04185387| 0183007
115,881 b2 1254 b6.3721 F2.L000 1206617 Lpras 121919 3t4893 36.A456S 41891806 A0MRE-02 105308 109133 1@a51(-08| 1.1975E-01) 0.0473226H( 02853733
118510 629 1258 66,2960 18E000 1248783 7m0 121470 36.1025 I7.1148) 4 24328-06 300Z6E-02 106795 109788  LES49E-06| 1.2062E-01) 0.04208781| 01842856
117,140 &30 1260 bG.1148 235000 1251200 L7843 1216613 37.0830 381372 4 3601506 11827602 108308 111383 16790E06| 1.7256E.07 | 0.04408326( 01930847
07 631 1282 55,9628 195000 1253547 2723 1219172 367201 37,7555 4 3165ED6 31575602 100112 1LZ18B|  LEOI1E06| 1.23736-02) 0.04384558| 01924818
118,400 629 1258 653138 258000 1251118 27323 1216938 3n3188 3671 43BB4EDE 12028602 108812 11276%1| 1ESATEDE|  1.3403E-01 | 0.04443023( 0194607
119,000 w30 1260 859204 298000 1251047 L7148 1227604 SEETAR 173009 4.3134E06 31560002 113407 114316 L72020-00(  13612E-oR u.1338084
139,564 =1 1268 56,3590 295000 1258605 27201 1224370 369756 120095 4 B4SEEDE 31923502 132070 115304  L7a66E06|  137576-01 | coetednas| aioseses
120,239 &as 1270 SE51EE 295000 1260162 27167 1225027 211716 3135 43B02E06 318602 112507 115643  17£336.06| 17823600 | 0.04504208| 01072882
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139,053 550 1100 620383 235000 1058960 23456 07.0941 EFELET 338064 1E238E06 14370802 105885 109682| LESI3E06|  1O624E-01| 0.0351347| 01541506
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133,985 558 1106 34534 29,5000 1103859 Zainl 1077166 2pa s B1s S31TE0% 21552002 97951 100878|  LSISAE06|  9.7702E-0| 003191164| 0237288

134,532 547 1094 §17am4 29,5000 1083376 24355 1066747 1810 289085 14194E06 23486007 8.7097 49510|  L5002E-08|  9.6018E-03 | 0O5148787) 01379189

135,081 A w098 6389 20,5000 10875 zam23 1071318 275146 151 ATZNE0E 20716002 84429 %6744| L4SE3E0G| 53739603 | 00300RRS3| 013i7enn
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1i=35:00 352 104 E4.8372 29,5000 1099376 25410 107,09 5.TRM 59377 ETRESEDT 43622603 117649 120767 | LBIAEDG| 11698201 001606021( 00703437
10:40:00 357 114 65.306% 9.6000 1107857 6250 1078776 110062 1328 LADSEEDE 3.140E03 10,5659 108507 | 1EISGEEO06 1.0587E.01| 001971034| 00BEIIIY
104500 552 a4 £5,4939 19,6000 1o 7572 2,598 106,955 laamz 14.6735 LETTREDE LOTEOE-0 5779 10054 | LEIMLO6 97075000 | 002046796| 00896497
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1n3500 154,303 san 1094 62,0512 9.4000 1096858 107.1252 230008 13,5510 18325 E-08, L7308E02 8512  LOZTBEDS| S.00Y9L-03| ODIIS1lG| 104733
154000 154811 546, 081 L5085 29.6000 109.3848 1068333 FEVLE 24,3769 173E0E L7864E02 £5416| SEEIZEDT| 63116601 ocalstes| ooty
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12:00:00 157110 51 1102 BLEIBA 29,4000 1101388 074111 254854 L1048 EDE 10009602 50891 0305 [ S1010E07| S.BE53E-03) D.OJSET44E| 01133301
120500 157,700 w0 nso 622521 19.4000 1180424 1150747 168807 31504E06 L176GE-D] BM43T 212512 LIAIBE-06|  B.5876E-01| 0.03635358) 01319447
1z1m00 an 109.% BL35RE 29,4000 loggodr 10G.480% 163009 19116608 Lizseloz 112993 ETT443(  LET4BEDE| 1.7IS0E-02| D.0294Q5E1| DEZETHTE
11500 158,710 452 924 e 29,4000 24835 90,2160 46985 5.5066E07 LIBIVEDY 166821 ATA0 | ZSTTHEOS|  LI9S4E-02| DONGSNSZ| 00T4ITER
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15500 178,018 21 Hee 19,6000 1174880 1E380 1143667 1335341 137,343 156TE-05 10750601 20 #4017 126s8E-06| L68150-0) 011628113 05083113
140000 170,550 g 1096 19 g000 10853217 14617 058356 564513 7755418 LESEEEDS 157787 TEATT1|  AEIEDE| 1EEIME0D| ASAIEI0IA | TEODNTEL
#0500 171308 M7 1094 284000 1095415 Ligzd 1069327 795.4390 8189398 8.361TE-08 06558 273065 41162606 16409601 D6IT113Z6. 2.T4ETEEL
171,659 =4 led 19.€000 1108482 14212 1081546 10784798 11052395 12835E-4 15337 35242 SASEOEDE| JS42BE-D1| DASSATES1) 17463871

17,118 51 1102 29,8000 1095786 15452 6. TaE2 9155704 9385707 10741E:08 308457 317552( ATEGREDS| 1DETOE-01| D7IELTIES| 14E6R4]
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Wantage Specisbiy
Claartir Jeks o, 3
Serubber Stack

Chemicals
3157

Sample Run Data (5-minute averages)

Genenl Duta Fibylens Cxide i atas
accumtates | ¥OMme | Volumatsic Det Abselute | Valumerc | Moistureln | Vohametric
Tine Voo [acty | Diflerence | Flowfate | Temperatwe ('|  Presswe | Fowsate | Samele [Sby | Few Rate Inmay apm Ihydict 18/ pRmwy pemdy Ib/dact I/t Iafhe tonfyr
inetl logtmi fin. Hel tactm) yohimel {dsctm)

14:55:00 pal Xy 343 1088 615088 ZEH00D 109.99%1 2333 1074282 413.3556 4132732 4.839 1505 3.1192E-00 160432 164165 ZATEIE-OF 15961E-02 | 0.32787922 1436111
177,174 547 w04 04369 2%.6000 109.8211 2.2680 107.5325 348.0032 3765955 A 30RO ZTTZIE-0L 141805 14.5953 T.IBTIE-OF J1ACESE-02 [ 0.29131196| 11759464
177,650 a7s 952 SB.TEEL 29,6000 595.3738 2174 S3TE43 3392981 A36.6347 LB4REE-05 T16560-01 12 Ta0s 180042 19633608 AACATE-02 | B2ZTELZ| O.95ES406
178,296 (2] 12 SER160 29.4000 130.102% 21620 127.28% 331.3557 31m.6780 3.BT20E.0% 1SS T2E-01 131480 13.4385 T AYSTE-BS LSATIF-02 | 0. 311 10%40) 1 BER008T
178,548 3 1306 §18715 [s0| 1309430 22607  p7eT;| I8 | 086N 19082005 S O4E8E-01 143318 14.6446|  221086-04| 18873602 |0.32066748| 14gase3s
178,688 5 4.2 51985 286000 1463990 25308 142esir|  3namy|  ansm 1ETSTEDS JAT0EDL 139687 143314  2.0603E-0| DBABSE020.33319%65 | Lasennel
180,764 57 1158 65,7881 Wa000| 1151721 23971  1121mi0|  4BRO6TA|  AASER2 S.0714E-05 14138601 210044 115150 3737606 21900607 | 036324832 | 15910076
ua1 547 1088 64,7082 296000 1085269 26347 1080570  79LEIE]|  BOUS4EE 34350505 2188501 oyt IN2622| L7SREE-06| LTSITEZ[0.2563673 | 10344131
15:35:00 w7 afn 9.2 64,4050 20,6000 96,8358 z5110 sa40458 Z9LEI9E 29955864 14224005 1.9386¢-01 IT1853 17,6279 218572606 1.505FE-07 [ O,20R90678 | 09150117
154000 623 1246 B4.4360 28.6000 1241158 5773 1209267 354754 241.7047 2, TeasE-05 2.0050¢-01 14587 14,9151 LAEst-06 LEI1IEST | 0216808 TE| 09496224
15:45:00 ELL LI 635076 29,5000 BEADID 5420 539524 106.7758 212.1733 L415TE-O5 1.3674E-01 130012 13,3403 2.0109-06 1.1338€22 | O1480782) 06405738
15:50:08 SRd 1168 AA.0425 POROOD 1166655 24TS) 114778 LN 3] 93,4185 22113108 1.5095E.01 127007 13,0230 1963106 L1.3401E-02 [ 016435614 | 0.7198799
15:85:08 sof 1014 684553 29.6000 1010104 T43M 285020 1654679 70,7054 1.8516F-05 1.1534E-01 120713 11,3807 1866306 1.1030E-82 [ 0.12637377 | 05538171
L 128 BAI78 000 1124478 24883  1ospdes|  1mama| s 6347EOS 1.0754E-01 110372 1L3188) 17067606 11225602 |6.11676875) 0.5202071
556 1187 54,0053 T96000|  11LmAI9 Zamon|  115E956|  11096s1| 1219945 LIMTEDS 4.69BSE-01 100798 10.3362) 1SSMIE06(  1esmEnz| oio7e1sy| aeizasos
501 1004 50481 23 6000 939017 25908 873133  Ioksses|  10amoae 12553505 7.3296E-01 10.2360 105083|  1SBADE0E|  B.I4B7E-03 | DOKZSHAES| 09615456
1,008 LIk L0278 3E000|  B9TSHEL 29818 1920435 916865 96,5763 L1041E-05 LaT22E-01 11171 115165  L7IGOEOF| ES003EZ [0.34722711| nEetmssT
1,501 0.2 714025 296000 2553116 3.2000 4T E256 34.2708 B7.0567 5.95295-06 L1ATEBE-O) 106530 10052 1.6589E-08 RASATE-02 | 0.27252279| 0.7556498
541 1086 AT084 2%8000 ice.1315 2.8427 104 3496 TLM0 T4 4282 L30911-06 5.Y5B2E-02 111430 114108 1.7306E-0F 1O83BE-02 | 0.0644T935 | 02814155
505 1010 S45RED 296000 100.5863 2.7155 FTEEAD 64,0035 5 RE2E TEIZIE-08 AA2T3E-02 104181 10,7699 L.G144E-06 SATETE-03 | 0.05370196| 0.2352146
sod 1006 45527 29 6000 100.1%48 28916 973875 47.0227 4E 4229 5.5360E-06 3 231RE-02 1T4B1E 1Moe31 2 TINGE-DF 1SRATE-02 | 004814025 | 0.7108418
565 1130 LB a0 1126263 EETUE| TR T IL82E 128844 LIWTEO 14864002 231564 Hase1|  3SeEsEnd|  2asavenz| Dodszsoms| 0.2113:3
1] 1210 a1 26000 1224812 LEESD| 112903 262633 170448 10819605 1I058E-02 130263 17113 35TA2E0S| 2549902 [ 004755788 | 0.20a3086
a1 965 40158 29,8000 95,3095 11128 LETET 04827 nnz 1582206 10138607 184081 18714) 13572606 36033607 | 1O3E1TZTA | 01584366
605 1210 538672 zagmo0| 1706703 27970 17408 318663 vy 1LT44SE05) LE3TTE0L 169268 173978  L62ISE-06|  AMATAEZ| 008485101) 01964475
4 P06 549761 29,6000 ¥5.1188 2.6711 964712 318439 FERTTE] AE110E-06 2.2055¢-07 49572 153677 2.3]185E-06 E.3409E-07 | D.OI5A6TTE| 01553488
E113 11316 54.5217 F9.6000 1131482 16422 1101595 317593 136484 A 8489E-08 | 25420801 1303z 140508 2.1185L-08 LADOSEOZ [ DOISAILTE 0172709
553 1106 42713 Z8.6000 112137 25893 107.3539 315289 33,3336 A BITEE-DE| 2.4593E-01 2T 115983 1.8991F-06 1.22336-01 [ 003682552 | 01612958
193,479 s 1156 64177 06000 1152841 24087 1121887 S1L5R0e 11,4588 ER LTS 2.57438.01 117850 12.1008 L3 1EDE L227SE-02 | 3 BOLRE-0]1)| 0.1665372
194,048 [ ] 1712 B4.2740 T9.6000 1713739 28377 1181731 31356 330 3,7992E-06 2.69885-01 115038 118154 11008 1.2628E-02 | 003956595 | 0.1732989
194,641 551 1106 83,7741 o6000|  1108iee 24278 107418 319780 12,8410 17846608 24198801 116052 118184 1796606 11579602 | 883577841 | 01567694
195,198 51 116 548333 9s000| 1110898 26488 355973 36,5658 4 T0AEDE 1721601 126456 1:9697| 19581E06( 12703601 | 203982463 01748319
185,748 5350 1100 BELSA meo00| 1035021 26696 31,6626 06956 44239606 2,82905-01 128078 137619 LOSUIED6|  LI7HEE-0Z | AGM107354| 01799022
196,301 557 1i04 B4.3012 195000 110.0:91 2.6458 1071178 15111 385306 AAC51E-06 24312601 128226 111711 19354100 L.ITEOE-C2  3,04107196) 01738952
pL X Sa0 1160 el ] 25,8000 115.5898 2.6185 1125650 36,9357 37.9130 4.3350¢-06 2.9178E-01 13357 137168 2067TE-06 LI96SE-02 | 0.04324511) 01858048
157,620 Rk 1478 66953 %8000 148,8050 2.8605 1427055 .30 15,3218 4.0382L-00 AASTTE-0L TI16E0S 43072 3,664 15-06 A137IE-02 ©XBLESEZ |
19E.358 EE ) 1476 5.8 29,6000 146.7747 2.7117| 1427917 356363 16.0720) 1.8375§-04 15742002 EE37I0 a3 S.94540-08 $0937E-02 | 0.06667938| 02920557
18:05-00 188,911 551 1106 sy 29.6000 1106416 2.7168) 1075356 0.4530 1.3363 1527BEDT S_EEG4E-D4 A3 AD4E 6. TISSE-06 A MBIF-02 | 004447008 | S IMMEERD
| imosan 158,457 sag 109.2 §1.1843 29e000|  105.8e31|  76on0es|  i0esEAL 0.4530 97613584 ANdmid 22060] 43053602 51528453
1205 52.9683 29,6000 1703474 2435260171 1174817 21193 5. 5EEDE-01 204851 06 | 0.3saa7s]
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Vantage Specially Chamizals
Clean Air Project No: 13157
Serubber Stack

Run Ho.
Date {2018)
Starl Time {approx.}

Sampling Conditions

Py Static pressure (in. H.0)

Prar Barcmetric pressure [in. HQ)

Flow Results
P, Sample gas prassure, absolute {in. Hg)

Preparnd By GhanAw Engressnng Fropoeery Sofwnre
58 IBAKINCTHG Vermon 20130

Capynght & 2008 Cleon Aw EnpInesvig b,

Duct Pressure Parameters

1 2 3

Bec 18 Dec 15 Dec 15

18:05 2149 22:50

0.0000 0.0000 Q.0008

29.60 29.60 29.60

28.6000 296000 296000
c-8

End of Appendix

Dec i6
0z:00

0.0000
28.60

29.6000

5

Dec 16
03:00

0.0000
28.60

29.8000

&

Dec 16
0310

0.0000
29.60

28.6000

7

Dec 16
15:05

0.0000
20.60

206000

Average

0.0G00
29.6000

22,6000



Vantage Specialty Chemicals CleanAir Project No. 13157
Gurnee, IL Revision 0, Final Report

Volatile Organic Compound (VOC) Compliance Test Report

APPENDIX D: QA/QC DATA
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Client

Site

Test Location
Project Number

Analyte Spike Calculation

Vantage
Gurnee, 1L
Scrubber Stack
13157

DATE 12/16/2016
Number of Test Runs 1

RUN Pre-check Post-check
QA Direct 05,473456
SF6 Direct 49362403
Native QA' -0.02
Native SF6 0.04
CTS Direct 100.58 100.58
CTS Probe Tip 100.02 99.90
CTS Bias 0.565 0.686
System Flow (ccm) 300
Spike Flow {ccm} 30
Spike SF6 conc. 0.48
Dilution Factor 0.098
Expected QA 9.326
Recovered QA Spike 717
Percent Recovery 76.93%
Bias -2.152

' Considered zero in calculations.




Vantzge Specialty Chamicals
tlean alr lab Ha. 12157

Serubbor srtack

FTIR QA/QC

Spectram
5PC_Q271BKG.LAB
SPC__DETZLAK
5PC__D273 LAB
SPE__D2TALAR
SPC__D275.LAB
$PC__0276.LAR
TS Direct
3PC,_0277.LaK
SPG__QZ78.LRE
SPC__ 0279 AR
$PC_0280.0A8
PC_D28TLAR
$PL__D2S2LAB
SPC__N283.LAB
SPC__DZBALAR
SPC__D2B5.LAB
SPC__NZBE-LAR
SPC__D2B7.LAB
IPC__D248.LAK
SPC_0209.LAR
PC__0%90.LA8
SPC__0291.LAF
SPC__0292.LAE
SPC__0233.LAB
5PC__0294.L8B
SPL__0Z95.1A0
SPE__N256.045
SPC__0257.848
SPC__N268LAR
SAC__D240.1A3
SPC__DA0O.LAR
SPC__0AGL,LAR
SPC__0202.LAR
SPT__0303,LAB
SPC__0304.LAR
SPC__0205.LaB
5C__0306.LAR
$PE_0307 Lok
SPC__0309 LA
SPC__0309.LAE
SPC__0310.B
SPE__D311.LAR
SPC__DA12.L40
SPE__3)3.148
SPC__0314.EAR
SPC_0315.tAR
SPC__0216,LAB
SPC__0317.LAR
SPL__0X13.LAB
SPC__GF19,LAB
SPL__G320.1A8
SPC__0321 AR
SPC__0322 LB
£8¢__0123 LR
S9C__n3zaLah
SPC__0325.1AD
SPC__DAZ6LAS
SPC._0327LAE
SPC__D328-LAG
SPC__0329.14E
SPC_Q33{.L48
SPC_0231.L48
5PC_ 0232180
$PC__0333.1A8
SPC__0334,L48
5PC__0335.LAB
SPC_ 0336188
SRC__0337.1AR
SPC_0333.088
SRC__0334.LAR
SPC__0340.18R
$PC,__0341.1AB
S6C__0342.LAB
SPC__(343.0A8
5PC__0344.LA
5PC__ 0545 LAB
SPC__0246.LAB
$pC_Q3aY.Lab
5PC__0343.LAB
SPC__0340.LAB
SPC,_ DE50.LAB
SPC__DESLLAB
SPC__0352.L4B
SPC_0353.L0B
SPC__0354.LAR
SPC__0355.1aR
SPC__DASE.LAR
S6C__0357.LAB
SPC__Da52.Lak
SPC_0359.188
SPC__{360.LA8
SPC__0361.L4B
SPC__0262,L4R
SPC__0363.L4B

mate
12/15/2016
12f15/2016
12/15/2018
121152016
12/15/2016
127152016

121542016
12/15/2016
12/1572016
1315/2016
12/15/3016
12/15/2016
12/15/2015
12{15/2016
12/15{2016
14152016
12/15/7D16
121541016
12/15/2016
1241572016
124i5/2016
127E5/2016
12/15/2016
1215f1016
12/15/2016
1271542016
12£15/2018
t2f15/2016
134151008
1241572016
12/15/1016
1rf15/2016
1Z/15/2016
115£2016
12/15/2016
1211512016
12/15/2016
1211542016
12/ 154006
12/15/2016
11512006
12/15/2016
13/15/1016
12/15/2016
13152018
12/15/201%
1241502018
1:/15/1016
1271572016
11342016
1171571016
1171542028
13/15/2016
11115/2018
1141542016
13/ 1542016
11/15/1016
1311541016
12/15/1016
131541016
1241542016
131812014
13/15/2016
12/15/2016
12/1572018
1/ 1343016
12/15f2016
12/ £552008
131542016
12/ 1543016
13/1542048
E2/15/2016
1271542016
Lif15/1016
1341542018
12/15/2056
13/1841018
13/15/2015
13/15/2014
12{15/2016
12f13f015
12/15/2016
12/15/2018
12/15/2016
12/15/2016
12/15/2016
12/15/2016
L3{15/2016
L2/15/2016
12/15/2016
1215/2016
1341672016
12/15/2018

Tlne

23546 FM
2:40:08 B
Z2:40:24 Fid
2:40:41 PM
24055 P
2:41:11 PM

41T PM
24142 PM

ZAL5EPM -

2:32:14 P
214229 PM
TAZA5 P
2:43:00 FM
2:43:16 PM
24332 P
2 FATFH
24402 MM
TddiEe M
2AL34PM
2:44:50 M
24506 PM
24521 PM
24527 PM
FEELEY L)
ZHE0EFM
FAGIFM
2:46:40 FM
2:46:55 PHt

2:50:03 PR
2:50:15 P
2:50:34 PR
25050 PRA
2:51:06 P
2E1k1 PM
2:51:37 PM
FRLRLE R
213208 FM

3:53:35 P
2:53:42 PM
2:53:58 P
2:54:13 Pt
2:54:10 PP
58040 Phi
2:55.00 PM
2:55:18 P
2:55:32 PM
2:55:4F pha
2;56:02 PM
215618 FIA
2:56:34 PM
2:56250 P
2570570
2572l PM
25737 ¢
2:57:52 BN
2:58:08 Py
2:58:23 FM
2:55:44 PM
253300 PR
258115 PhA
2:55:31 PM
25845 Phd

3:03:15 PM
1341 PR
30257 FM

Ethylans

anlde 150
4]
63134
0.543683
0213824
-51.073196
-9 807119

-1349403
070799
0109054
=1.095769
0461526
0165756
0223812
0.480652
23659492
-D.7EREIR
<0.9777E2
0.845371
1133421
OS5 76
391558
0.251623
1306127
1.144 364
Q5965152
-0.085017
-0.010098
-0.442358
0165891
0.002171
490834
1070202
.7 74394
0454255
-1.22813%6
-1.3904108
-1.20%00
-1117833
-L4M437
-L521722
Rl Lt
«LD27253
-1.0678
1442667
-1.2518%
+1. 260074
-1.106576
S FRATRL
05880487
(1.961423
-101411%
0. 79607
-0.743355
-r.538180
-QF18821
-1.180217
-0.329514
-1,166485
-1.344977
-1.172085
i Eal11
0985312
08748
-)-1458%
L00111%
1331133
-1.353568
-LE2isse
-1 e
-1.230403
-Laledsz
-0.925352
-1.337525
1043678
-1.007334
-1.1B73E5
0834185
-1.2BE061
-1.369575
+L38116%
-l.015E
-1.68T557
-L555951
-1.46477%
A5 1EE
-1.526348
~LEEIBTL
-1.157768
-L576363
-1.563874
-1.274505
-2.004045
-1.296172

Propylene Quide

CHE_AM

o
-DOETEIF
0205336
D.0ainy
118084328
HE 1519

rrBa747a
2261067
7186911
5785009
4716726
4075763
3113135
2554805
0.7135005
413026
{1.485472
Q558083
0235029
0.5530E3
0.7e2173
©.850073
Q.7592 78
0.451847
;ED7ETR
66108
(672156
OUSREXEL
G ARE207
0694504
0578701
0528115
0.:68988
0610205
12415348
12 42665
12 603402
12 405981
12 504481
12667453
1Z.8R55YS
12.474207
12.485774
12 607598
12 352054
12547679
12 E9HBES
12700667
12.65953%
12500085
11 E2E0R5
12.50479
12 B57445
12672435
12579136
12.702911
12627098
12576584
1271376
12660539
127282749
12668381
12775467
12650661
12268057
15745704
11750231
12.545054
1584264
12.60634
12, 506196
12.492404
12656373
12.70912%
1617122
12612508
12535252
12.7338597
12.599056
12 656467
12720021
12568301
12757903
11644418
12734534
12719445
12767196
17.763E84
12860358
12540478
12.65044
17898112
12554791

CO% |40)
131
]
Q00I0EE
0011288
-G.009291
0.002664
ODEME

D0 ORO0OF
-LOQEESS
0145
J. 035

0005983

0.000042

0011543
-0.002357
D 01L0688
-ReLIT 2
-.014791

D.GOS5ET

0.003527
D OOZERE
0000231
--OL0z4l

0.00F0F 7
-f.0D03442
0003457
006831
EELEwEE
0004083
-0.002937
0004455
0006533
REAT L]

0003523
00387
0012137

0002254
-0.003339
-0.003223
-0.0D8615
0004262
-9a01333
0002219
011802
-B.005611

.00 1641
-0.002357
D.00383T

0.0057 19
L KE0ET
0.004144

0.005572
- DOEDLY
-0.00638a

0311868
0006023

0001187
-0.000604
0003541

0002603

0.00012%

-0.0063%

-0.00903%
0001631
0003023
0OLHT S
D RUEIE
0010875
-0.01A845

0.004£45
-0.DOETAE

DONG4TE
-0.002133

DAMAET?

0001279
-0.005363

0.000438
-0.018555
0003451
-0,000051
0010096
-0.000713

0.0014938
-0.005871
- DOSELL

0,000 251
-0.005373
0005338
-0.000042
-0.014828
~0.00780%

0000122
-01.003503

0.003057

£ (500)
191C {1af2}
]

0.117599
0.087457
0. IT44FT
0.064204
-0.14209

-0.083638
0281147
-.142585
0379028
3. 211401
-0, 344992
0137793
-0.130165
-0.1363%3
0149044
0281817
095087
-0.311089
-0.208488
-0.02589
0243463
00506
-0.245895
0100318
-, 1833117
0166513
-0.187932
0.142758
-024FELE
0AL4E6E
-0.30E385
-0.181743
0291538
-0.332603
-0.025644
-0.089%13
-0.124819
-0.3249
-0,177447
-0,192373
-0.381362
-0.077101
-0.191258
0207155
-8.342815
-0.341283
-0.115929
-0.373634
=0.130439
-0.186207
0187556
-0, 344351
0. 177ED7
-0.302626
-0, 274307
-0, 226405
-0.310%53
-0.151361
-0.117903
-0.1254919
-0,130372
-0.255258
0220024
- 20586
0. 190462
-0.2865
-0.206822
-0.21%236
0400764
-0.0124 GBS
0. 231406
~.507.574
«{.255079
-0.180053
0105628
-0.201397
-0.23297E
-0.231501
0150493
-Q.0EEDE2
-0.224815
-0.31B593
(02330854
-013115%
-D.Z7RI3G
0242608
291403
(165523
~.115E04
017738
-0 219835
-0.232001

H201% (40]
1910
a
0004415
0000116
0.000218
-0.006584
LO07E1

300237
0002418
002768
=0.007243

0005464

-{1.0688
-0.003373
-0.000636

0.0043).1

iR, L3R
-0.0045934
=0.00044%
0010539
-0.004486
-0.003352
-0.003181
-0.000251

0000523
0000182
01GZE
-G.007874
-D.O0LEFE
1000762
1000831
-0.062113
-1.033584
-0.000406
1100050
~1.004138
-0.003E02
Q0033LE
0002242
0001677
0003516
-0.00G7I3
-0.000303
0001655
0.00105
DO0ITIE
0006245

DACE387
0000794
-ROmE1S
~OLEDG

000001
-1.0MH0E5
0001408
-0.001545

0.601007
0006239
R ILEL R}

01835

0004338

04297
0004843
Q002553
-DAU597E
000LE7S
QUL
DOG5S73

400E734

4000722

0004338

0000476

-.00328
-0.010161

0p0LaLs

0.0D2156
0.0eE?

00664
0.001452

0.000833
0003636
001308

DOeFTr
-0,001445
LOOISSE

o.OD136a
00335

LELTEF S
0005386

Q.OpIqss
0001435

0.601863

0004723
0007
-O0SE5E

HCl ppm (100 Etlylene {100, 3000}

191C
a
0073093
-0.023013
008077
G034445
0713518

000355
0012856
006544
0027512
0032111
0.1148%
D0R4a5E
DOORI5E
1423
LE2EE4L
45106245
62.255581
15854847
F5.41066
H0.078251
82.540827
£a.085517
£6.159961
86.623524
£3.399843
86411274
57.129856
$7.157957
EP_TAROSE
§7.785791
BB.213587
B7 268264
40070608
BE_T18037
o p04115
91541527
41 554643
90.023155
92195027
IO IEITIE
2% 692647
01.802857
814837611
00204362
5069781
93.0BEZOZ
91405446
F1-I99EF
1. 14RRTL
9328585
$1.671163
91 BTa8E]1
81,7116
13.3126663
92.187407
9] .B6339T
93756318
437450562
54.299102
2075432
52.513474
92522504
52.668635
9230664
§2.200533
91549467
94295444
4d. 141687
94.747247
93.07R31
92,1235
™M, 86 1107
94,5543
95.145451
840124148
93065098
94528387
82.955333
92.339)87
84673221
53107504
G3219866
9524863
9520231
94.005187
43756635
94,6087
%% S50B6]
95, 504628
95.861183
43738533
933157317

191C

o
0002473
0011837
D.0EN332

5.3ar
EFR ¥ ]

160319579
10030433z
100.54742
101.04BE48
100776222
104.354808
10094801
100433737
16607721
-0.325932
Rekadvhit
0T
653832
-0.69125R
-DE531105
O FBA132
-DEZ0T4Z
-DEETETL
685513
=0.57E92
-h66ES
0577852
-0.654858
-0.B1I35
RIETESL
-0.770:7
0570163
0751248
0548583
-0.747931
-0.693812
S0 TLIEIN
DA2056S
82618
4639341
407452395
0.603427
0622768
060371
-0.71827
-0.G9823
<07 T6RTE
-pAulaL
-7 26265
621074
-0.Bga207
0827719
- ERIE92
-DLPSEODY
D TEIEEL
LE*4044
J{. 791526
. EB04dd
0.8039174
AB.151878
-0 31959
-0.794368
0812052
0. 7RG8R
D.50314
0423347
-0.7B8095
-D.E52631
-0.65E604
0.EE59
-0.6E923
A28
0853521
D ITEAEL
680181
-0.812525
-b.844152
-D.6T17A
-1.826753
. 7B6E72
A1.803553
-D511EE
AEZ VR
-100625
-0.805372
-0 4B255S
p97IA3%
0398412
820774
778987
3875034
-0.87154

SFE {L0] 191C
o
0012436
1005853
0.01031
004152
-0.014953

-0.020566
1035788
£D.0L3455
-0.00GS68
0.01043
00275
0007359
-0A3041
5154793
4.BEdf13
4, 903083
4.952491
4953398
4942713
400327
4,808777
4835955
4.914113
4816039
4 89ET1E
48232037
£815142
d.92871
4,5958289
4943513
4.902%12
4901367
4973834
4917212
4045943
1.926104
4936252
495851
4.930647F
4331902
4.910883
4008782
4816227
4.818264
4.502067
4527665
4.540456
4964782
4944641
495734
4843647
4956058
4953703
4947702
4972667
4955261
44952727
4951864
4850677
4919638
4960154
49435632
4941116
186318
4963455
1953445
492665
42997102
4916855
4947440
4320257
4973814
4 945045
4966743
4516247
4542508
4 95E0E2
4948428
4.36R5EF
4.548573
4843268
4550278
4034737
4543178
4345038
4940041
4951401
4912321
4.94R302
4929147
4547702
4833371

Temp

1)
1915
1915
1314
1815
1918
185

1914
3
1913
1913
1913
%13
1813
1513
1313
1513
1914
1814
1914
18914
1914
1914
1914
1913
1913
1513
1913
1313
1913
1913
1913
1913
151.3
1913
1912
1912
191.3
1913
191.3
1934
1914
1954
191%
1814
1914
1914
1814
1915
1913
1514
1914
1914
1914
191.4
191.4
191.4
1?4
1814
1914
1813
1918
1913
1914
1914
1813
131
1955
1815
1915
1915
1915
1915
1215
1815
1915
1915
1915
1215
1915
1913
1817
1918

192

142

182
1821
192.1

192

152
1915
mwla
Wi
1918

Prezuie

fatm)
L0178
1015826
1.015806
1.015864
101538
1014942

101488
1014514
1014857

101451
1014857
1014742
L.014857
1014857

161481
1014752

101475
1.014746

101478

101475
1014707
1014771
1614738
1014664
1.014645
1015642
1014728
1014557
louds7e
1014548
1014814
101H7L
1.014543

101445
1.014471
1.01454

1.0143
1014463

101445
10}43E5
1014428
1014328
1014368
1.o14382
1.6114363
114257
1084214
1014288
1014278
1.0141%3
1014183
1014171
1014087
1.014043
1014107
1014107
1013957
1013957
1.013938
1013868
1.01387)
1013788
1013807
JENEL)
1.013306
1013829
1012788
1013784
1.012764
LO13Tay
13766
1.013643
1.01363%
1.013674
1013721
1013626

1.0137

1.0E87
1033657
L.a13:a7
1013545
1013514
1013636
1.013571
L1363
1082571
1012507
L3464
1.01252%
1.013565
1013614
1.013524
1013464



Vantags Specialty Chemigals
Clean Air job o 13157

Serubber Stack

FTIR QA/QC

Specirum
FPC_Q36a.00E
SPC__0365.LAB
SPC_U3BE.LAB
SPC__D367LAB
thAfSES Mrect
SRC_03%E.LAR
SPC__DIED,LAR
SPC__03T0LAR
SFC__D3TLLAE
PC_U3T2.LAR
SPC_Q375.LAB
SPC_0374.LAB
P 037ELAR
SPC_03Ta LAR
SPC_ 0377 LAE
SPC_0378.LAE
SPC_DETS,LAR
SPC_D330.LAR
SPC__03E1LRE
SPC_D3I21AR
SPC__O3B3LAR
SPE__0334.1AE
SPC__0385.LAB
APC_ GIEG.EAR
SPC__OAAT LG
SPL__OZRE.LAE
SPC__0389.LAB
SPC__D390.LAR
SPC__0391. LA
SPC_ tasd Lab
SPC__0383.LAD
SPC__D354.1aB
SPIC__03a5.1LA0
SPC__0356.LAE
SPC__0397.1A6
SPC__039E.LAR
SPC_0399.148
SPC__ G400 LAR
SPC__0401.LA8
SPC__0402.1A8
SPC__B403.LAE
SPC__G404.LAB
SPC__M05 LAE
SPC__4A06 1AR
SPC__D407.LAB
SPC__DA08 LAR
5PEC__ 0409 LAE
SPC__D410.1A8
PC_0311.LAR
SPC_D412.140
SPC_ 0413148
5PC_ DA T4.AB
SPC_O415.088
SRC_0416. 188
SPC__B417 L0B
SPC__O41E.1AB
SPC__D412.186
SPC_D4I0.L8E
SPC__0421.L48
SPC_{KI1LAB
SPC__0423.L4B
SPC_{425.1AR
5BC_ Q425 LAR
SPC__OA26.LAD
SPC__0427,1AR
SPC__D42E.AT
SPC_0429.LAB
SPL__D430.LRE
SPC__0431.LA6
SRC__0432. 1588
SPC__0a33. LAR
SPC_O7OL LAB
SPC_073E.LAR
SPC_0793.LAB
SPC__DT94.LAB
SPC_ D795 LAB
SPC__D756.LAB
SPC_ OPST.LAE
SPC__079E.LAR
SPC__ 0799 LAE
SPC__0800. LAB
SPC__WEDL.LAR
5PC__ 0202 LAE
SPC_0Z03.LaB
SPC_ 0B04. LAB
SPC__DZ0S. LB
EML_ DBOE. LAR
SPC_0807.LAB
SPC__DBOS.1AB
SPC_DBULLAE
SPC__DeA0.LAR
SPC__DBi1LAB
SPE_ DER: AR
SPC_OB1ZLAR

Date
12/13/2018
12/15/2016
12/15{2016
127152015

12/15/2016
12/13/2006
1215{2016
12/15/2016
12/15/201€
12/15/2018
12/15/201&
12/152mE
12/15/2016
12/15/2016
1241542016
12/15/2086
12/15/2016
12415/1016
12/15/2016
13/15/2018
12/15{2016
124152016
127152015
12/1542016
13152018
11542016
13/15/1018
1341542016
13f15 2018
1241542018
12/15/2016
11415{1016
11572016
12/15/2016
131572016
12/15/2016
134513016
12/15/2016
13/15 /2016
1i/15/2016
12/15/2016
1371552016
13/15/2016
13/15/2018
12/15/2018
12/15/2818
13/15/2016
12/15/2015
12f15/2016
13/1542016
131542016
1341541016
13/15/2018
134542006
1341542016
23/ 15f2015
1:/15/2016
13/15/2016
1371572016
1241542018
12/15/2016
1371572018
1271552016
LEf 1542016
12f15{2016
127152016
11542015
131572016
13/1542046
L3 15F 0016
1341542016
13f15f2015
13/15£2016
131572016
12{15/2015
12/15/2016
1371552018
1271572016
12/15/2018
12/15/2018
12/15/2026
12{15/2016
L3 15/2016
12{15/2015
12/15{2016
12{1572016
12/15/2016
12f35£2014
12/15/2015
1211570016
12/15£2016
121572618
12415/ 2016

Time

20412 PM
3:04:28 PM
304:420M
30455 PM

20515 PM
2:05:30 P
2:05:46 FM
2602 FM
F:06:17 PhE
30633 M
F:06:45 PM
20708 PM
JN720PFM
20756 PM
ER RN
0307 P
0823 FM
A0E3EFM
3:08:54 PM

2:08:18 P
0SS FM
Fi05:dd PM

31247 PM
3233 PM
3:1249 P
3:13:04 PM
3:12:208M
2335 P
FARELFM
114507 PM
3114222 PIA
11438 PM
1454 BN
3:15:05 PM
315115 P
3:15:41 PRt
3:1%:56 PhL

FIEME PM
A:19.09 PM
3:19:18 PM
31335 PM
319151 PM
32006 PhA
2:20:22 PM
3i20:36 PM
H20NEE PM
3.21:0% P
k- bra bl )
12140 P
3:21:56 PM
3:2i:11 P

LR
00005 FM
50031 PR
50036 PN
5:00:52 P
EADLIOB PR

Exhylens

oulde 1500
-1.3620E5
-1.044839
+LE0Z067
-1.589585

-1520003
-1.448653
134317
-1 800034
194065
~1.364252
1510809
1754815
156357
-1647307
-1.224862
-Z.A398IB
1595378
-1.476416
17036
180878t
“LEI179
-L.82a42
1459593
1815006
1695475
2136768
1648482
1962005
-1 Bgidad
-1.857781
-1.837068
2036815
2158206
+2.099095
-2.031285
2.101084
1880251
E579223
2254764
\2.243283
2189769
1207877
-LEROTEE
2042136
1574138
-2 104959
42.154901
1751855
-2.380783
© 72181935
151025
-2.321314
2324456
20168
+1.827085
2577657
-2.288393
2354536
2303873
-2.0019546
226629
2180881
-2.47279
2548538
-2,315282
-LAZEIE
+2.150047
-2.870303
-2.060146
-2.575201
-6.616746
-6.813725
-6.619402
5750008
-6.2d4255
5. 254325
£.195177
6.131931
5.589051
61638635
-6.0807 86
2039622
5785345
551538

4. 3E3312
3790665
292034
2.409226
2033727
0.66502%
-2.355798
5. 107046
-6.058199

Propylana Quide

CAE_AM

12784748
12.6195]17
12 550932
12505875

12 475863
12.3194098
Lr. 202172
12,8158
12930998
12583681
12654452
12 568537
12,8412 84
1Z.490358
12.614556
12.74130%
12.656391
12.708172
12773304
1258137
12400388
1530103
12449214
126053312
12.768236
12645742
12.562182
12 03626
12.E3g9347
12708521
12633654
12717185
12510831
12.617398
12445739
12.536276
12 585424
12,553
12623543
12.703248
12525107
12.560364
1252169
12654077
1> 464543
12716228
12318511
12.333483
12626604
11673271
12747545

1246281

12 667341
12772372
12.573545
12.687503
12500102
12470226
1276212
12457968
12 6E9566
1275338
12768233
12.693508
11471204
12598525
1L776388
122139134
12 412885
12511667
19.817289
20.176423
20251601
20.287283
R0_274454
20727282
X0 Ea2E12
20.24B171
A.ETFIM
HrEREAT
0.696035
10.522457
0.E23508
0. 123845
BONEEET
-&1a1192
001966
-3.147626
0129123
0108367
-0.125502
-0.162850
-0.0¢6535

ca2 {40}

191C
RuALEL ]
011284
0002316
DOdTze

005278
0.003423
0002514
-D.00158
0007987
G0101F1
0005038
0. 17
0.001561
0010605
000055
00T
Ta3d5
0401518
-0.00226F
-0,009689
0003583
Ellnichid
0.004363
-0.00225%
2.007143
0001128
LLO0E2ZT
-b.002507
0003203
D.00017%
-0009882
-D.001365
0001614
-0, 005757
0003037
001618
0608137
0001651
-0.001297
0.001042
03585
<0.000353
(1007045
~0.005811
1004 264
=0005121
-Du250T8
-0.00626
000088
02505
0.000857
0005457
0007671
0.000082
-0.0D2355
-0.0031
-0.00885
~L.015926
0103545
02458
0011584
-0.0LE198
Q00024
Q002337
-0.043109
0010363
0.00482
0011073
0.005512
000489
11350096
11.356888
1L336452
11.31785%8
11286713
11315033
1150109k
11270571
11297913
11265266
112684122
1055822
10049523
10.035042
10036374
10 L3689
10044732
10047308
0.02617
9.423089
3431158
2192392
2074735

CO[S00)  HZOWI40)
191C {1ofz} 1%1C

-0.308076 0001071
0,308397  0INE43S
-0.153719  -0.00008E
D09S07T 0002698
0356092 0A0GE14
40257312 -0.00158%
0235745 0005319
0002426 0001663
1273627 0000118
0.2640277  -0.000041
0.22765%  BER1SZ
-0.054807  -0.0H3015
D01741F 0001654
0.171543  0.001725
A03223F7 000213
022009 0000488
-h234835 000311
-0.164258  0.00102
-0.144023 0005257
0033789 0.00%4ks
0177953 0002058
-0_3I66ES 0002279
0347701  0.002055
0273013 0001372
0022601 0006201
0222572 DO0ZERS
-0.229627  -0.001314
022538 O003358
-.271824  -0.000834
-L182813 0002591
-0DIS4DE 00007
0178866 0003777
-0.20%484 0002432
-0.210682  4.001011
-0.267%39  0.003N7
01261432 000428
-0.228882  0,0032E8
0229052 0006076
-0.163425 0.0:00092
0374716 -0.001003
B2IFemE 000277
~0.326028 004588
Q28628 DO0GA3S
021931 -DOGAEET
Oidi8E  DHodS0EE
-0.2:F101 0048512
-OAL12993  OOEIS
-0.236735 Q001375
-0314659  -G.000536
0219773 0007627
0130844 0,655
-0.218923 0010198
£.35711%  D.O0AIRE
0246708 ODOLT4L
0135761 0003667
015333 0001675
~0287339 OONE
216481 0012253
0284826 0ME531
~0.298732 DO01E5E
240258 DOOETL
0260581 DUO03153
273242 O0D00ETE
0249903 OOMTET
~0.252143 0002635
0247538  GO11132
0218317 0005513
0232048 0005263
-O0E3ERT  O.0048E]
SO1406RT Q005706
LTII204 0034247
LTO0EEE 0025165
2208321  O.DI7E4
1389737 0032235
1480353 0021054
15644526 0036747
3040576 0.0337%
3109416  0.032502
3.2EE5Z9 03065
1412384 DL029556
3690232 Q033113
315474 0166715
1928025 0243654
1E49837 0.27a%1
1967266 025569
1974319 0238606
205472 0.231538
LEIEGIL  Q.I223E5
1952615 0.201037
156048 DL1ESZIS
2377884 0164337
1378332 160214
1412882 0148071

1310
92523811
5124857

5398044
96.22305

96 150530
24199341
34106879
R.IE8TIE
91385376
93.97986
95780584
#4.114011
S4.631383
85.542823
96211605
5493012
§3.606557
55037227

487478
3%.192445
93604462
53037846
PE.5e048T

95, 38805
I
45360472
92950652
92020150
4323421
YFILETIE
95294213
95660072
95281018
35505452
96111184
45529053
o8.080916
#5.341001
95MTHI
93.588697
MIZIL
5934056
96337799
94157116
03 448048
57450641
85, 730196
5524428

EEL EL]

3541054
§5.415063

191

55.401805

FLYENITY
95.582947
PLECE
96687193
97.111%u7
95918772
97123429
o7 55614
6E.164203
97654367
5085068
52.219651
ST.FA7E0L
F1I6790L
57131291
53575955
Rt
51.544361

0956539

1.010837

0997521

1096538

1112008

1020882

LOog7a4

1039011

FR-1 P

L1751

1705788

1.302118

LE64238

XTI

0837488

1.636623

0556514

0520509

1636016

0604326

0.517828

5.528421

£.505451

HEl ppm {100] Ethylene {100,3000)

L7357
0920473
-0.F83412

0.03956

2904345
-0.8451 18
-0.790653
~0.TH4543

0.76296
-06F9E2L
AnIEEE

-0.71583
-0,81372%
0.851872
0813957
-Q.BE5I1E
0720253
0.6B1875
662563
615116
FiRLET

-D.EE526
-{1.254956

-FA324
N.627573
0719686
-0.74944]
-0 7BSE72
D.FEJ145
0,70 718
L B

0714113
0632611
0258308
0336961
-0.B9I859
0758577
-0, 713685
0.808152
0496279
0610013
DTAIIES
1526713
.701%8
-0.759117
<. 745200
-0.586624
17251
0,83 3651
072633
0.652915
-0.804921
B.67 4201
A E24ET
0.523824
‘0,6745E6
0. 544548
0737686
0.871715
0.803001
-0 968629
-0H39B4R
0.725035
35253763
25458071
25434933
35296011
35.4177184
35521218
35.636828
35271485
35.451924
35,335414
35507455
17897341
1.391528
3, I509BE
0.165357
0.05469]1
0.183791
2.20582
0.171413
0.17844%
0129134
-0052611
074653

$F6 {10} 191
4.932061
493507
4948155
4.955301

4950671
4.949215
4.919121
4536080
4.932086
4529476
4942602
49407128
4922834
4821966
4, 840896
4943823

4.032737
4.505504
49537233

4.92547
4916352
2916551
4947212
4971643
4928375
£,918661

437014
2,349293
4508161
4841342
8513436
4476444
4912206
4905263
4938518
4930455
1918127
4941212
4953896
4857178
4926577
4935603
4518253
4320818
4916724
4932267
4930933
AZ07625
2930072
4938563
4946925
4971899
4933188
4903367
4913173
4912497
ADER1AS
4957508
4.949687
4.552088

2.94452
&556249
4987534
43557033

4.96183
4561548

-0.060181
0015181
QOLL525
a0zls02
0.014668
0023227
0.014135

003215
0009111
0.02¢352
0.006438

0.013
0018226
0.011074
0.018114
0.027922
DO22253
0.020916
QUEH: |
¢.01504
0027214
0.025123
0030502

Temp

]
1.7
15L7
L
1917

1%1.7
1517
1918
i91.8
131}
1916
1516
1316
191.6
19LE
1915
1515
1914
1915
1913
FLIE
1913
1513
19L3
1213
1813
1812
1313
;3
1813
1913
1914
1214
1914
1914
1914
1915
1914
133
12413
18512
1912
152
1512
1812
1911
1811
191.2
1512
1912
19132
1912
1512
1.2
1313
1.3
.19L3
M3
1313
1913
1913
1313
1Ly
912
1913
1913
1913
1913
1812
1913
1813
1912
1912
1912
13132
15913
ja13
1313
1514
1915
19L6
1917
1918
#ls
1918
WiE
1517
1917
1916
1516
15915
1918
1815
1815

Pregsmie

fatmy
LOLTAEG
L.013486
1013443
1013226

1.013535
1013487
1013443
1093298
1013344
101233
1013214
3013357
1.013236
1013486
1003569
1013283
1013378
1413243
1013357
1613272
101325
1013263
201325
1013212
1013314
1013122
Lr12103
1.013164
10131
1.0120%7
1012993
1012971
1012953
1013002
1017958
101288
1.012862
1012907
14122
1012865
101295
10128
112741
1002672
1012865
1012778
1.012381
1013546
1012681
101265
1012543
1.012807
1012372
1012479
1012457
10135
LUL2ED:
1.015893
LB13949;
1.813605
1.012371
1213807
1013480
1013186
1013229
1013253
L002778
0.53604%
0, 0a5047
0956515
1002154
1002047
LOo02004
1.002068
002111
1002047
1.002063
1.00108
100098
1002068
100211t
1.012521
1012636
1 013336
10alEd
1414514
14014007
1013657
1015043
1012865
1013336
10115
1014707



Yantage Specialty Chemlicals
Clean air loh No. 13157

Serubher Stack

FTIR QAfQC

Fpacirum Dawr
SPC__pH14.Lak L/15/2018
SPC__0815.L48 12/15/2016
SPC__O816.LAR 1201542016
SPE__0817.0A8 LA15/2016
$PC_DA1ELAR t2/15/2016
SRC__D219.LAR 12/15/2016
£PC_DEIO.LAR 12/15/2016
SPC__OBZLLAR 12/15/2016
SPC__DBZ24AE 13/15/2016
SPC__BI3LAE 12/15/2018
SPC_OB1A0AE 12/15/2016
hC__0825.LAR 1271542018
SPe__pBIELAS 12/15/2015
SAC__DEZ¥.Lag 12/15/2016
sPe_g828.LAB 12/15/2016
SPC_5829,L08 12/15/2016
SPC_0830.L08 12/15/2016
SPL_OB3L.LAK 1111542016
SPC__OBIZ,LAR 12/15/2016
SPC__0833.LAE 12/15/1016
Pra CT5 System

IBC__naidiak 13 /1552018
SPC__0B3I5.LAB i2/15/2016
3PE_ D835 LAR 131572018
SPC__DB3T.LAE 12/15/2018
SPC__DBIBLAPR 12/15/2016
SPC__0839.LA8 12f15/1018
SPE_0840,LAR 1241502016
SPC__0841.LAS 1215/ mE
SPC__OB4Z LAR 1271542016
SPC__0B4Z.LAB 1H1S/20E
SPC_OB4d.LAR 12/15/2016
SPC__QB45,LAE 12/15/2018
SP4__OBSE,LAB 121542016
SPL__087 LAk 12f15/1016
SPC_0B4S.LAR 1241542016
ShE__BEds Lag 1241502016
SPC__OB50LAD 1315/016
3Pt 0#51.LAE 13/15/2016
SPC__UBSZAAE 12/15{2016
sPC__Da55.1Ak 1H/15§2016
SPC__D354 LA 12{15/2016
SPC__0855 LAR 12/15/2016
SPC__08%6.L48 111542046
SPC__08STIAS 1211642015
SRC__DETE.LAR 12/15/1018
SPC__OBSS.LAB 1:/15/2016
SPC__O8ED.LAB 12/15/2016
SPE__GREL.LAR 13154016
SPL__6952,LAE 13/15/016
SPC__OASIBKG.LAB 12{15/2016
SPL__0954 LAR 1271572016
£HC__0855_{AR 13152016
SPC__095E LAR 1zf15/2018
SPE_0BE7.AAR 12/15/2016
SPC__(95E.LAR 12/15/2018
SPE__O9SIBRGAAR  12/15/2016
SPC__DIG0LAE 13{15/2016
SPC__O961RKGLAR  12f15(2016
MDL

SPC__0962 LAR 12/152016
SPC__ 0063 1A% 13/15/5008
SPC__0964.LAB 11115/2016
SPC__0DG5LAE 241542006
5PC__DI66.LAB 11/15/2016
SPL__0967.LAR 1i15/2006
EPC__0968.LAB 1241542016
SPC__C9E.LRE 121151006
<Pe_DATILLAB 1241542026
SPC_DatLial 1318 018
SPE__DATLIAR 12/15/2036
SPC_0973.LAB 12/1542018
SPC__0aT4.LAB 1341542016
SPC__0975.0AB 13/15f2016
3PC_0976.LAR 12/15/2016
SPC_ 0977.188 12/15/2016
Mak|ve Concentration
SPC__23F1UAD 12/ 1572016
SPC_ 2392 LAR 12/16/2018
SpC__2393.148 131642016
SPC__2394.1A% 12/16{2015
5PC__2395.LAE 12/15/2015
SPC__Z296, LAE 5316/2016
$PC__2397 LAR 131642015
SPRC__T398.LAG 1316/2015
Pe_ 2390 |AB 12/16/2045
SPC__2400.LAB 1242672005
SPC_24DL.LaB 1342612035
SPC__24D2.LAB 13/16/2015
SPC__2403. 186 1371612015
£PC_ 2ADMLAB 13/16/2015
SPC__2405.LAR 12/16/2016
£hC__TA06.LLE 1241512018
SPC__2407,LAB 13/16/2016

Timu

SWL2IFM
50148 Fid
5:02:04 FA
S0L2FM
50235 PM
S:02:51 FM
S:0306 P
S03IZPM
SD3.3EPM
FA35E M
S04.09 PM
50425 PM
C:0d-40 P
S:04:56 b
SO51EPM
S:05.27 FM
10543 PM
5:05:58 PM
50614 P
5:06:34 PM

S:06:45 M
SOT01PM
SWHITFM
EREH Y ]
SOF4EPM
50804 P
5:0%:19FPM
S:08:35 PM

5:10:25 PM

TALIFRM
51143 PM
SILSErM
5:12:14 P
511229 FM
51245 PM
£:12:01 PR
511316 PM
5:13:32 PM
5:13:48 P
FIERNZ P
54202 PM
54225 PM
54241 PM
54253 b
54212 MM
5:43:28 PM
54555 M
5:46:18 #10
5345 M

5:45:07 PM
E:46:23 P
5:49:32 PM
5:43:55 P
5250010 PR
BIRIE PM
5:50:41 PR
S:50:5T PAE
5:55:13 PM
S:51:08 P
Z:E1:4% PM
5:52:00 PM
55215 P
HAZALPM
5:52:47 P
515202 PM

G :AE M
0BT P
607,500 Fr
BIDES2 PR
6:09:55 PM
B130:57 P
BrEX:O00FM
B=13:02 Ph
E214:05 PEA
F:15:08 P
6216110 PM
1712 P
6718:15 PMi
1958 PME
6120028 PM
6:21:31 P
622 P

Ethyleans
aride 150c

-6.280443
6.353813
-1.506692
-7 12E066
-7.185487
-7.599055
51.931154
118207876
124,165837
124548132
66899423
14072154
-1.B51132
-6.702075
-B.201108
-9.165 195
-E. 80231
-4610671
+0.55030%
-8.131273

01741
-5376254
=5, 240938
-9, 154417
-9 720845
29532628
-8.932366
HAaT4501
-5 202503
-5 620991

-9.51456
-1.545572
M 42748

NE.4TI0RS
117 440284
116 74811E
116 6165288
115538541
114955535
113.196215
112.323533
12032072
112094588
1064301489
103921582
103.7e5338
103.373D33
103271691
-D.0E1194
Q

0274118
-0.054012
0063004
-0.147427
-0.540169

o
-0.29726
o

0177112
D.152351
0514117
B.LA2522
0237181
=R LT )
0345381
2077598
0473213
[LELY
0018205
1.3309
133.57791%
R B Ers B
158504244
157.61594

3566981
3750333
37025250
-36. 304805
=33, 378463
~33.611138
-3L0EA51
-11 9B55ES
-3L.017285
-3EG1E07
-19.%842138
-18.49843%
-27.306577
-15.651994
~22.362257
~I0. 156566
-1£.03474%

Propylens Onide

CAE_AM

252054
0.038014
-0.201043
0121318
0018438
~0.2EBIE
5920215
2311316
100511593
10.155396
6.593573
1915432
3.316245
-0S0T4E
027427
-0.08559
0. 247206
0077636
0321755
-0.147406

0061327
-0I025 15
157168
-0.198517
+, 163533
0BET 26

043275
£3.5823121

-0.33381
-0.19354%
-0.183708

0.448373
B.2G65373

10.13662
10535328
10 505685
10451914
10.351742
10.33124¢4
10,34 5899
101939633
10.1635%%

9.95547%

8.21282%

2.864911

9.042502

E.55 1454

9. 20E18

A008643

[
-0,333608
0025302
-0.13785%
0009816
0057001

1}
.06 7365

L]

-0.014952
LikriiLhy
009037
f1634:18
0052756
Ligazas
«0.180258
0166858
0029051
b.O48438
0.032207
DOSTOBE
15,230545
0373092
13.588556
10.154E1

42673691
AL7E7IST

4055253
39.595345
24.331587
31.229837
36011512
25,0790
32.992552
33218754
3:.305684

3149207
30567104
29.525373
28538321
27.R18978
25, 720346

£O% [40)

191C

205552
1038319
2033802
2.031043
2023518
2.003771
0.597647
0152953
0025426
0065303
1035468
2.416453
0.071m61
0.0303ET
0038191
D.02 7087
BoHEEL
0024102
0014081
0015606

0.0202ES
0020862
0020852
0.013536
0.022056
0013975
0.020853
0008397
0.007822
D.2R0I33
0014618
D.04035
004432
05314
0.061048
0.052484
005029
D05187¢
0055474
PEip ]
0.054802
0058447
Q066314
9.064%934
0.080935
0.0437E
0.056052
0064776
0.MIEG
L]
001433
o017
01926
0002044
0003334
o
-0.09E3
[

0.004663
00158
0011332
0005349
0.00136
-0,003411
0000571
-0.007793
0.004663
-0.013¢h8
0.012756
012025
00204
0.03217%
0033077
0.033296

0057671
n0sGe1d
0058133
0059843

06053
Q087537
0058127
0053841

O.05ET1
004174

006108
0064221
L.061605
0.060951
L0685
0.075753
0.0FFE2E

coisba)  HEoM (@)
191C |Lef2] 1918
1747643 0.144215
1,39%759 0,13%923
1445352 0126764
1521018 0122083
1EE470% 0114253
1745972 0108561
3299923 0705596
4.391441 1.333007
4.3%5987 Ld93383
4487596 15369
3. 124438 1.130208
2456475 0.554707
401393 0.261574
2059972 163378
305281 0.127504
T.349605 {12400
2212897 0117637
L3617 Q11081
2.352156 0.11452%
L6413 0109989
1204365 0104271
2241155 0102409
2,195431 0107
1362041 0.200605
2ITT9E 0.3204%83
134548 DLIOZOGL
2.373734 0,10634
1.285829 DOOT2SE
2149536 G.034512
2,33599%  {.O495233
2. 240518 4094775
24173131 .364132
107352 1182874
4386044 14493381
4419765 1559174
4 E42888 1578537
4,380384 1592772
A,393282 1602237
4422595 LE062EL
4285289 160121d
4385960 1600963
4.3468158 1602281
4.472453 1507328
4.404411 1450508
2202744 146162
4.196025 1459873
A3TFO05 1468304
4.2HEY 158592
0.054365 0.gozsne
4] L1}
QOSETES  QOGZ05
0.169557  hOGSSLE
0.i0240% 0006538
0051588 0.001656
103377 -0.003269
o Q
“,067ELS  QO00EFZ
o Q
0015857  0.07536
0163208 0001190
0008722 0041571
-0.01802 0.00097E
-0.3A0638 -0.0D2198
ROBISTE  D.0U2IGE
0201007 -0.001313
0233382 -DO02668
0021291  -0000354
oi01d75  pbobas?
G.137618 0008523
L.E38544  DOOTEIE
153044828 1195722
340340389 1E1ELLY
3403 83695  1.647984
33329257 167529
145, 795759 2592352
1zR.G931419 AEg101
128.054738 2542875
139.378EY 2540771
110974632 2531E09
103288799 1.52836
6010703 2500852
BO.EI3414  ZARETEIL
a3 735618 2434871
78380011 2.402535
733111 2382585
EB4ERTE 23341
£4.022746 2332531
EB0.167977 231104
£5.192284 2221158
55676514 2258547
£g8.243213 2230265

HCE ppr (100 Edylene [200,3000]

191C

DAE4504
0430138
0465804
0417758
0404535

043502
0842954
1205602
1244455
Liz1936
1042658
0735742
0508549
D5TIDI
0429530
163566
Q435221
423424
0.3395658
0414702

0338918
0348851
0363156
0.381279
B32EB58
0271808
0425607
DAREA44
Q372298
0.440197
Q41576
0425
Q578
6388236
1.080763
10284
1054704
1050933
1076003
0334727
0.218913
D.597985
08985
0413147
08378
©.8514 74
o BG50
0914751
-POFIET1
4]
Q03mEEY
035221
A1.0DE211
-0.021083
-0.047734
o
0035758
0

0029541
D.BGES
0030558
-0.033017
“0ITAY
SLOREE
0.037553
0025129
DoE2T1B
0024815
0468107
D.0Fe45
0621262
0,708
&E7071
DS51458

-0.022842
-D.o898d1
0004253
0019659
0002724
.02 2944
0007212
A.031129
-0.044375
-0.047389
-0.0Z9685
2002782
0,04 3635

0.01383
0041123
0.020331
-LELA0EE

131C

D.O3ES6S
Q084239
0030441
0033023
-DOE5E4E
013929
0.082
0152717
Rillezalsry
0079878
4625655
79.887521
SB21552%
a0, E00FE5
9BATI1AZ
99,7488
EEALES H
§3.552014
59.928023
93512718

40.034140
100.025263
9.910805
100020958
1061659853
100.15057
99,701774
1040.118492
100093135
ADORSEIX
100027352
#],04384
22345693
#725748
4.95363%
A.745078
8523568
B.550474
2620624
A.459%51a
T.237581
2446347
0.550081
0254476
0.034634
0.044 26
-Q,07ER]
LO8LETS
-GasE13
L]

Rl
0e2T5F
0005005
3020091
D.0S003%

]

POLI0E

4]

OFES75
O.070ES?
0.111608
0017505
0.00322
00973265
0049207
-0.086587
0062475
0,0768E9
001647
Q010213
0.455025
DAZ243E
06116440
D.E47702

1134903
1051827
0980046
Lt

0.85557
720108

0.7530)
.643235
01594535
0535402
4.5 daxy

D.49252
0451155
0358713
0.351742
0.553244

033391

$F6 [10)191C

002337
0019751
00rli62
0.038867
.00 3985
¢.02068E
0.025321
203051
0.0164{0%
002145
005638
0.044416
D023k
0.02669]
2.009758
0019663
0030591
0000363
0015552
GI0REDS

G.OIE275
GOL01E7
005541
0025567
0.02503
n.oa1d
0026432
0.014E08
0016188
0026107
00663
0005697
0.003%87
0.008763
002543
0011194
0006862
0016693
004162
GOELE11
2.052074
0313149
0.41573
0. THBAZS
0791613
0. 209956
0785075
066742
0003442
i}
Q.011337
0.001944
0.006 305
0.006534
-0.001135
Q
-0.00E4E2
1]

0.0023285
-0.00) 252
-0.016235

0.001486

-0.00563
D20
il Hk]

DRA522
0006858

DarETed

0000757
-RO0IFEL
000 735
-RQUTEIZ
0004TE

LO09YE

0004124
000178
0001525
-0,00a753

0001376
0,248

05572
0113853
157414

Temnp
i)

1915
15L%
1914
1913
1913
192
1512
15l.1
1811

ph:}3

i51

191

151

191

w1
1311
1511
1511
1911
1911

114
1511
1811
1811

bE} )
1812

151
1911

151
T
1911
1911
1911
1511
191.1
1411
1911
1911
1912
1911
1911
1911
1912
181.1
19132
1511
1912
811
1812
151.1
1911
1811
1912
1511
1912
1911
1912
1911

191

141
1511
1911
1212
131
1911
1.2
1512
1912
pEY -
1212
1911
1851
91
1l

1908

1211
1218
1919

1%z

1%2
1917
1812
1908
1307
1907
1307
15908
1809
1812
ELE N

Frestule
1arm)

1.014985
1014683

1.01481
1.012757
1.015114
1014471
1012064
1014407
1014685
1014364
1013505
EO146ES
1014578
1003307
Lordged
1.014343

101385
1.0E4{86
1.013807

103445

1013906
1015135
1013507

101445
1014088
1014478

101475
1.013%36
1014557
1014557
L1507
1,0L4683
LU15026
1013814
1014707
1.01413%
1.015285
1.014321
1.014685
1015285
1.01%5d1
1.014183
1014728
1014578
1.014%78
1013936
1019283
1014385
1.R1I3ER
1812751
1.012661
1412715
1.0126%2
1012581
1.0126a7
1012626
1012365
1.012503

1012388
L0138
o124

1012357

1012878

101256
1012286
101235
1012286
PN PR
101238

1011933

1015252

1016306

LO14568

1014835

1.006503
1 BOEEOL
1006524
1006935

100617
1.006197
1.006538
1.00E84%
1006174
1.006453
1006524
1006148
1.006347
1006037
1.005937
1.006921
1006137



Vantage Specialty Chamicals
Llean Alr lob Ha_ 12157

Scrubber tack

FTIR QA/QC

Spectrum
SPL_ZADB.LAR
SPL_240%LAE
SPC__2410.L48
SPE__M1ltal
SPC__2412.LAB
SPC__2d12lap
SPE__2414.La8
SPC__2415.L88
SPC__2916.L88
SPC_2417.L48
@A Dyhamic Spike
SPE__ 2418148
SPC__ 2419048
SPC__24M0LAR
SPC__2421.0A8
SPC_23iDtAR
SPC__2423.LAB
IPC_ 2424 LAB
SPC__HM25.LAB
SPC__2426 LAB
§PE__3437.L88
SPC__2428.LAE
SPL__2479.LAE
SPC__2A30.LAR
SPC_2431ARE
SPL_Z43Z1AE
SPC__2434.LAR
SPC__2434.1A8
APE__dAAE AR
SPC__2435.La0
SPC  _rd3T.LAS
Fast TS System
SPC__2438.LAR
SPC_1439.LAB
5PC__2440LAH
SPC__244L LaB
SRE_244% . LAR
$PC__zad3 1ap
SPC__244LAR
SKC__2445.LA8
SPC__2846.LAF
SPC__2447 LAE
SPC__2J4E LAE
SPC__2A45.LAR
SPC__1450.1A8
SPC_ 2A51LAR
SPE__1452.LAE
5PC__ 2453 LaB
PC__2434.LA0

Date
12/18/2016
12/16/2016
12/16/2016
12/16/2018
12/16/2016
LXS16/2016
12/16/201¢
12/16/2016
12/16/2016
12/16/2015

12/16/2018
12/16{2016
12/16/2018
1211642016
12/16/2016
12/15/2016
12/16/2016
1211612016
1241642016
12 /38 018
121642016
12/16{2016
114162016
12/ 16/20ME
12/16/2015
12f16/20tE
1211612018
1171642006
1171642016
1241612016

12/16/2016
11/1672016
121642016
11/16f2016
1362018
120162018
12/16/2016
13162016
12/16/2015
1271642016
13/16/2016
1/16/3016
13/16/1016
13ME/2016
1271672016
13£16/2016
1if16/i018

Time

Bi23.36PM
62435 P
w2541PM
Grad P
2746 PM
GBS PM
BI85 LPM
6:30:53 FM
E31:56PM
B:3258 M

£:3401 7M.
3505 PM
6135:59 PM
63615 PM

L GI36:20 Fi

BIEAEFM
53TIEPM
BATALEM
E:37:57FM
Bdfa B
GBIAFM
G:38:44 Py
63900 PN
(el HLY
63231 P
6:39:47 PM
602 PM
Gt 1g P
6 PM
GH0EB P M

5:42:07 PM

3 23 PRL
€:42:38 PM
62254 PN
64310 PM
6:43:25 PM
BATALIPM
B:43:57 M
E:d:12 PM
64228 DM
6i44:43 PM
6:44:55 P
BiA501E P

Ethybene
exlda 150c
-15.776336
-14.271916
-2.536883
12323987
2208201
L2205
Q700465
6436647
12676412
25740536

36056831
36181099
34128324
35805424
12679154
ErAEER L
35.04278
4052432
31407281
LI k]
22216935
A2 EIR26E
31785
AL 42949
33.779536
1237086
JATTARL
12830223
- BFTIT
-3461132

-3.409239
-4.180268
+4.374683
~-4.0487858
-4.077335
-4 504437
-3.556826
-1.547324

-4.E7519
-4.59)5%

A.9F789
-5.034489
-4.501108
5030843
-4.503447
-4.437318
Q801928

Fropylene Crxlde

CAE_AM

24.973865
L7431
2121212

19218642

14,101946

11565756

11793014

18.388777

1Z.03716%
3774258

2452808
2330853
1654988
1517607
1323414
L3e07oe
1435256
1585246
1128461
1.I134%5
Lio3asd
1.216435
1321261
1238157
1237637

088741
[RvLEL
5445367
1962055
0447388

ALi16613
0345466
£1.540079
0714165

073557
A.950487
0004115

-D.B6535
0550485
629385
051357
-1.004132
-L.027327
-E.00931
‘L.E60011

-0.99238
612942

€% (40}

1915

0070023

008615
0047731
D.0RE7 20
5075
-LODSIET
001158
.0a7236

MEM
0053001

0.653055
0.0492126
0037574
0642781
D.043158
0.0ara7e
0.048333
D.0AO03E
o057
Q0534324
0037583
0.033831
0.0431d6
0.036353
0.02627E
0.049313
G.0407B2
023444
0005565
0.001443

0005129
0007364
00087
-D.000355

0881444

O[O0  HZOW(4D)
1920 (102} 1910

79.185055 L2MHNTS
G8.067225  1.03B833
58.151474 1.785551
49727205 1 53E00%
21802347 0.G6BALY
S 31025¢ 0157523
5433657 0.133564
26003321 1.255537
22934824 1434155
6812062  1.13058%
6.444737 1102884
5151006 LOTEGS?
€457 02015
5975499 0.B54811
612652  0.BIZE9E
5. 123391 D.E33834
E.OME06E 0.9424%8
E.165958 0883179
B.111052 0.7981003
6091337 0767008
5.841413 Q722526
BU9YES 0740004
5854508  O.813541
FQIBTYS QETFIET
6055537 0.B:13R5
5751883 0797173
5981639 0739101
&.49ER155 6037123
5274738 0162012
5,15596%91 L03¥209
S09088 L.O7B4E2
5.035642 069217
5.116E36 D.GEA8S
5111402 ROE7871
5.14575]. 0664034
5.16111E  0OEEIFG
5155788 Q056277
5.285134  0.0512%2
5097588 Q056481
5.07913 0050155
5069375 0045857
5150704 Q057644
5215185 0.051036
5.3E7H0Z  C.04FEA]
5079528 O.M5651
5 178583 Q.05E34d
4941267 Q.15B271

1816
-0.061356
Q.543047
2 208568
E.RESDEY
40.570373
77619262
40.517254
24,17363L
8972346
7438458

TR
T.14573%
E.B5175
F.152051
7250178
F.2R02048
TO0A48
E.729513
Bax111
FAET4ARI
F.3300
F. 423
FATOGIT
711838
T.003584
|3 kL
T.213657
14.086823
10.374851
7.534004

5548036
4451259
1618
2051285
2736581
2398254
108163
1938399
1815387
1.697403
1534522
1468016
1483304
1392624
1229
1.186933
1.567476

181

HElppm {1013] Ethylene {100,3000]

0434771
0165362
00840
<0 JOROES
0257481
-0-E58404
“0.833F27
Q.00064
0.855878
«1,114581

0,175%33
0162031
-D,215872
-0.114606
DLAB456E
Q174192
01600
AL1F7R33
-0.:48244
0.19297%

2044
-0.165457
-0.1802TE
-0.219932
-8.171506
0751482
-0.138867
0435637
20.885653
98,781545

99598752
23.824742
95.725026
3647034
16a.150244
100085718
SREEEAEE
99643788
IREES026
100.088695
100327917
100037189
55595193
100 057659
100.2208
6. 9BTIGT
a1l754242

FFE {10] 192C
0.437718
L11E534
1.724544

232339
18046326
4.894745
4.845887
LA LR
0.472042
0495937

1.49241
0439289
0482185
0851377
O.R90252
D.8240028
0410305
04727531
bAgEYAY

DAI024
O.AEdE?S
GA70553
0414793
0.4951508
0.480752
0.475561
DATIZAE
13059836
0.1785%7
0.076E35

0ERIE
~0.012355
~0.018581
T.00286
0005883
01044
-0.000272
-0.000898
-0.015656
0005341
-0.012487
-0.000653
0.00238
-0.014442
-0.00618
0015436
-HEFALT

Terap

4]
1%0.%
190.8
1308
180.7
1%

91
141
121
191
190.8

1907
1907
130.9

191
18L.2
1513
151

151

1
© 191

151.1
1812
1912
1915
1916
1816
1917
1317
1912

1913
1517
1816
15LE
i1 4
1913
1912
1311

1908
1908
1907
180.7
1907
150.6
1206
180.%

Pressure
{AtHR)
100578
EDOs011
1006428
1005401
0996576
0991458
0551199
Qa4
0931208
.9911399

0991544
0951701
D.2908E8
0350829
DER0EM
0591036
0991079
0991486
0991144
05991272
LIFIEIE
D.ARISIS
05308
0290771
0931229
0589923
0651188
0301670
DAF1615
251163

DE9115E
0991223
0901208
0991144
DAdOETL
990551
DyTAS0L
G.990E72
330872
0.290972
0550500
0.390844
0530737
0230625
0590565
0.301208
0491722



MDL Data

Ethylene |Fropylens CO{500} |O0% {1} HClpprn | Ethylens
aside Oxide CO% 181¢ 1016 acotabehyde |Formaldahyde |H208%6  |MedH {100} {100,3000 |SF& {10} Pressura
Spectnrm Date Time 150¢ CAE_AM | 14D) 151C |ilof2) {2of2) [1000) 191C  |{70) 191C {40} 291¢ |{10) 191¢ 191 Jisc  fimic Temp {C] |(Atm)
SPL_ 0962.LAB | 12/15/2016]5:49:07 PM | 0.177112| -0,01495| §.004663] £.0192857| 0.000075 0026357 -D.137556| 0.007536) 0.006477| 0.029543] 0.07597%| 0.002285| 191.0366| 1.012328
SPC_0963.LAR | 12/15/2016}5:49:23 PM| 0.192381| -0.12714] 0.00155) 6.102208] 0.000036 0.047566 On71122|  -0.0012] 0.268053) -DODSY| 0.070807) -0.00128) 181.0383| 10125
SPC__0964.LAB | 12/15/2016| 5:49:38 PM | 0514117 -0.09037| -0.01133( 0.008722| -4.3€-08 0.17£465 -0.119542] -0.00157| 0.195333 -0.03056) v.a11608| p01624| 1510522 10124
SPC_U965.LAB | 12/15/2016)5:49:55 PM| 0.132522] 0.164419| -0.00595 -D.D.Lsuﬂ 009012 -D,DL5671 0.103283) 0.000978| -0.13283| -0.03302| 0.017505| O.00L886) 191.0587| 1.012457
SPC__0966.LAB | 12/15/2016(5:50:10 PM| 0.237161| 0.052756| 0.00136] .0.1d064]  -EE-08 0.0E7082 0029133 -0.0022( -0.12727| -0.03749) 0.00322) -0.00563| 191.1604| 1.012479
SPC_ 095718 | 12/15/2016(5:50:26 #M | 0.380193| 0.100248)| -0.00041| 0.054578| -B.5E-05 0.041925 0.044305| -D.00257 | v.123465| -0.00088| -0.07227] -0.00521 191.1¥31| 101236
SPC_ DSGBLAB | 12/15/2016]5:50:41FM | 0348381 -0.15026) -0.000S7| -0.20101| D.0DODZE -0,192635 -Q.132067| -D.O0L32{ 0.010633| -0.03755 0.045207| -0.00065| 191.1468| 1.012286
SPC__0US65.LAR | 12/15/2016) 5:50:57 Ph| 0.077398| 01668581 -0.00779] 0.233303| 0.000005 .123874 Q011602 000287 0.018158| -0.02513) -0.0868) 0.00US22| 191.1604] 1.01235
spe_toro.Lad | 13/18/2016] 6033 pM | Bavanz] o.oxeosa| n.oosesz| n.021291] o.onoood] 0007037 0.075403] .0.00035| 0.045218] .0.05272) 0.082475| 000686 101 1808 1012086
SPC__DOFLLAB | 12/15/2016]5:51.28 M| n.3d599] n.oasasa] -s.0s161] naocers| -zse-05 0.197436 -0.133431| 0.000467| 0.024187| -0.03082| 0.07653%| 0.013793| 181.1538) 1.012329
SPC_0972.LAB | 12/15/2016|5:51:49 PM| 0.018296| 0.032287| 0.012796] 0.157618] -0.0001]  -0.067265 D.005878] 0.004529) -0.30542| -0.06511) -0.01647] 0.000757) 191.1867) 1.0133%
fstd Dew 0.151023] £.112174
|3 Svd Dev | 0.153068) 0.336521



gp m’ﬂ Praxair Distribution, lrc.

6055 Brent Drive

Toledo, OH 434611

Tel: (419) 729-7732 Fax:(419) 729-2411]
000016573 PGVPID: F120i6

DocNumber:

Customer & Order Tnformation:

PRAXAIR PKG HILLSIDE I HS Praxair Order Number: 70088189 Fill Dore:  THARDE
12000 RODSEVELT RD Customer P, O, Number: Part iumber; NI CO206E-AS
HILLSIDE L 60162 Customer Reference Numbsr: Lot Number:  0714GE18

Cylinder Spple & Quatler: AS C3A 580

. . Cylinder Prespure & oleme: 2000 psip 140cu fL
Certified Conceniration:

Expiration Date: 2712024 NiST Tracsable
Cylinder Number: CC254179 Analyticat Uneertainty:
2.00 % CARBON DIOXIDE +16%
2.02 % OXYGEN 0.6 %

Balarice NITROGEN

Certifcation Informarion:  Cedification Dafe: 7272016 Term. 96 Months Expiration Date: Fi2712024

This cylinder was ceriified according to the 2012 EPA Traceability Protocol, Document #EPA-S00/R-12/531. using Procedure
G1. Do Not Usa this Standard if Pregsure is less ihan 100 P3IG.

Analytical Dara: {R=Refarance Standend, Z=Zem Bas, G=Gas Cantidale)
1. Camponent: GARSON DIOXIDE Refarancs Stancard Type GhIs
Requested Concantration. 200 % Ref. S5id Cybnder # CC3a0252
Cantfied Concontralion, 200 % Ref. 813 Cene 701 %
Instrument Used: Harbia VA-3000 Rel S1d Traceable o SRM # 15¥4p
Anaiylical Mathod: NOIR SRM Samnple # rGzd
Last Multipaint Calibration: FR3N6 SHEM Cyfindar # CALE1 7007
Flrst Anatysis Dot Patei  TIETRZONG Seeond Anzlysls Data: Date:
Fa 1] R: 705 & 201  Cone 1 99¥ Zr ] R: Q o o Cone: ¢
R T.0% il o C: 202 Cone 2007 R: 1} Z 1] c: o] Cone: a
2 1] C: 2 R: 708 Cone: 1.987 Z i} [+ o} R’ a] Cane: [}
CUOR: % Moan Tost Assay; 1997 5% LoM: % Mezn Test Agsay 0
2, Componant:  QXYGEN Refarance Slandard Typa GMIS
Requesied Concentration: 200% Ral Sid Cylindsr # - £D0023345
Cenified Conceriration: 200 % Rel §td Conc 503%
Instnenent Uged: Sarvomex 575 Rel. Std Traceable to SRM & . 263Ba
Anghylicel Method: Paramagnatic SR Sample # F2.0.58

Last tMuilipoini Calibrelian; TRAVIDG SRM Cylinder # CALDIGSSZ

: Flrat Anaiysis Data: Date:  VIZTR20ME Second Analysis Data:

s A i} R: 503 G: 202 Conc: 702 Zr Qg R: 1]
R 503 I 0 C: 202 Conc 202 82 O 2 b
20 G: 202 R: 503  Conw 202 F I c: 0
UDE: % Moan Test Assay: 202% LOM: %
Analyzed by: » a 3! W Certified by:
Mike Monnette

Infanmalion contained hareln has been prapared at vaur request by qualifred axparls within Praxair Disttidution. Inc While we be'ievs fnal the infarmaban 1s accurats within the limits of the analytical
matheds amplayad and {s compiete to the extent of the specific analyses padarmad, we meke no wamnty o representalion as o the suitabiiily of the use of ihy information for any purpose The
information is offesed wilh the understanding that any wse of the informetion is at fha sale giseretion and nsk of the user, 1 no avent shall e Kabilty of Pragar Distribution, e arising aul of the
uye of ihe informatan con lained harein axceed he fee eslablished for providing such infarmalion



Praxair Distsibution, Ing.
6055 Brant Drive
Toleds, OH 43611
Tel +1{419) 729.7732
Fax: +1 (419) 729-2411

10M18/2016
PRAXAIR PKG HILLSIDE IL HS
12000 ROOSEVELT RD
HILLSIDE, Il. 80162
Work Order No. 70124170 Product Lot/Batch No. 70001628651

Customer Reference No. 78120505 Product Part No. NI HC10081C-AS
CERTIFICATE OF ANALYSIS

Certified Standard
Requested Certified Analytical Analytical
Component Concentration Concentration Principle Accuracy
Hydrogen chloride 100 ppm 95.9 ppm v * 2%
Sulfur hexafluoride 5.00 ppm 5.00 ppm v + 5%
Nitrogen balance balance
Analytical Instruments:  N/A
Cylinder Style: AS Filling Method: Gravimetric

Cylinder Pressure @70F; 2000 psig Date of Fill.  10/12/2016

Cylinder Volume: 145 t3 Expiration Date: 10M2/2017

Valve Qutlet Connection: 330
Cylinder No(s} ;

es not valid below-150 psig.

Comments f Iavs 4
: ; T
IR ERS
QA Reviewer: Rolo%da Kay@ Approved Téra Thomas =~ =
Signer:

Thea gas calizralicn eylindar slandard prapared by Praxar Desthbution, Inc 15 consdered e carfied standard 11 is propared by gravimelre. wumairia, or partig! pressure lechnigues The calibration
standard provided is cachifind against Praxair Distabution, Ine Rafararcs Matenals which ara edher prep by weights mczatle to the Nationsl Instilute of Slandsrds ard Technotogy (NIST]
Measurament Canada, or by using NIST Standarg Ret Malenals where available

Ncte Al expreasions for conceniralion (@ G, % of ppre) &7 for g2s phase, Dy volume (& § . pRMY) unless oenmss noled

Key 10 Anatylical Teznniquos
&

Flame [ondzetton wilh Methanizer 8 Ges Chomalegragiy with Discnargs icakzalon o GesC 9 wilhy Efi O  GesChiamategrapny with Fiame fanlzatian
Datector Datector Belmctor
E  Gai Chromalagraphy with Plems Pholemein F s Chromaleg mphy with Hebivm lonization G Gus Chmmaiogmphy wilh Meihanlzer Cabonizar H GasC wathy Denacter
Dolecior Detmtar
| Gas Chramalagraphy with Redusiion Ges Aralyzer Jd Gt Choomaiography whh Thame! Sondusbiy K Bunary Gas Anolyzer wih Thermal Condudlivity b Infrared - FITR or NDHR
Datmetor Detector
M Mase Speclromelry - M5 or GEMAS N By Difsmince of Typlcal Impuries S Porgmagnellc B Specific Water Anelyzer
4 Tatal Hydmeaman Analyzar R W Chamicsl 5  Datector Tube T Cudor
Y Chemheninestence Vo Gravimert: W Elscinttic SelVElecimehamizal X UV Spectrmeity
¥ Wandor Anabysts
IMPORTANT

Thie information conlained herein has baan prepared &t your réquest by pamsenael withn Praxsir Deginbation, Ine Whils we beleva tha imfermation is accurmte within the iimits of Ihe snlylc] methods
ampioved and1s compiele ko the axienl of the specific analyses perfarmed, we Moy ng warranly o representation as to the svilabilly of the uee of tha infermetion for any parficuler pupese The
information & offerad wilh the undersianding thal any use of Ihe wnformanan is &t the sole d.scration and nsk of (he ussr Rno avent shad kakility of Praair Distibulion, (ne. arsing oul of the use of Ihe
informalien conteinad hecain evcaad the fee astablished for prownding swech iMormalion

P9.10f1




Issue Date:  November 3, 2016

To: CLEAN ATR INSTR. RENTAL
500 W WOOQOD ST.
PALATINE, K., 60067

At

CERTIFICATE OF CONFORMANCE

Business Confidential

Dear Customer:

This is to advise that Nitrogen 4.8 Zero AS, supplied by Praxair Distribution, meets or exceeds the following
minimum purity specification:

Nitrogen 4.8 Zero

Purity > 99,998%

Oxygen < 5 PPM

Water < 3 PPM

Total Hydrocarbons < 0.5 PPM

Cylinder(s) Shipped
CC28160, ALMO015293, EB0003853, CC179289
Approved Signer
‘Alexis Easter

Operations Supervisor



Issue Date:  November 3, 2016

To: CLEAN ATR INSTR. RENTAL
500 W WOOD ST.
PALATINE, IL 60067

At

CERTIFICATE OF CONFORMANCE

Business Confidential

Dear Customer:

This is to advise that Nitrogen 4.8 Zere AS, supplied by Praxair Distribution, meets or exceeds the following
minimum purity specification:

Nitrogen 4.8 Zero

Purity > 99.998%

Oxygen < 5 PPM

Water <3 PPM

Total Hydrocarbons < 0.5 PPM

Cylinder(s) Shipped
CC28160, ALM015293, EB0003853, CC179289
Approved Signer
‘Alexis Easter

Operations Supervisor



Praxgir Distribation, Ine,

$055 Brent Drive

Toleda, OH 43611

Tel: (419) 720-7732 Fax:(419) 7292411
FGVPID: F12014

ZAPRAXAIR

DocNumber: 000017645

' CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

Customer & Order Information:

PRAXAIR PKG HILLSIDE IL RS Praxair Order Mumber. 70107924 Fill Dote:  SI2H2016
12000 ROOSEVELT RD Customer P. O, Nunber: T: :,,,,,:,, :‘s’;ﬁ‘;‘ﬁ'ﬂs
F YN
HILLSIDE IL 60162 Customer Reference Number. Ctrsder Seple & Ondder A% cease0
Cylinter Presswre & Volwne: 2000 a0 eu
Certified Concentration: hndin frestave & Vol P w
Expiration Date: 8/1312024 NIST Traceable
Cyiinder Number EBBO4RG28 Analytical Uncertainty
9.89 % CAREBON DIOXIDE +03%
a.94 % OXYGEN +0.2%

Balance NITROGENMN

Certifcation information:  Cerlification Date: 9H3/2016 Term: 96 Months Expiration Date; 9/13/2024

This cylinder was certified according te the 2012 EPA Traceability Protocel, Document #EPA-600/R-12/631, using Procedure G1.
Do Naot Use this Standard if Pressure is less than 100 PSIG.

Analytical Dara: (R=Reference Standard, Z=Zero Gas, C=Gas Candidale)
1. Companeni: CARBON DIQX!DE Referance Standard Type GMIS
Reguesiad Concentration 1G0% Ref 1 Cyllnder # LL2IN06S
Geifisd Concenlration 583 % Ref Sid Gong 19 9¥%
Inglirumen {zed Hatta YA-3000 Rel. Sid Tracashle tn SRM#: 2745
Analylical Method NDIR SAM Sample#  9-C-03
Lasl Mulhipoint Calitration 82312016 GRM Cylmicer # CALOEN00
First Analysis Data: Dita: 9132016 Second Analysis Data. Date;
z 0 R: 1867 ©: 989 Cene: 989 - R 0 © 0 Cone b
R 1993 Z: [+] c: 88 Conec: 9g R R 13 Zi o [+ 1) Conc: 1]
& o C: 989 R: 1998 Cone: 988 & ¢ *H 1] R: 0 Cone; ]
. UOM: % toen Test Ansay: 9833 % ) CUOM; % Meaan Tasl Assay 0%
2. Component: OXYGEW Reference Slandard Type GWIS
Requesied Concentraton B0 % Ret 819 Gylinder & : CC231985
Cartifieg Concenlration 904 % Rel 512 Conc. 2228
Instrerment Used Servomex 575 Rel S1d Tracoable to SRM# 265%a
Analylical Mathod Paramagnatic SR amale # ¥1-D-04
Last Multipaint Calibraion 82312016 5RM Cylincer # CALO1S7BS
Firat Analysie Data; Dater BAZE ; . Second Analysls Data: Daie:
Z: 0 R: 2228 (C; 99 Conc & 838 z; a R: o] o o Cone: 0
Ry 2229 Z: 4] C: 995 Cane; 9849 R { 4] o L3 a Gone: 1]
Z 7] C: ¥93 R 223 Cono: 3949 2 0 c: 0 R @ Cone! - E
uom: % Mean Test Assay; 9945 % uom: % Mean Tast Ass{?:y: -\\ T % i
_ - T ; . e e e e i
Certified by: !

Analyzed by \: \!\‘\U\N\N w

Mike Monnette

trdarmation comained kersin has bean propared at your reguest by qualified experts wilhin Praxeir Distnbution, Ine  Whila we believe thet the infarmation is accurate wilhin 1he fimits of the enatytical
meihods empicyad and Is complele to the extent of the spacific analyses perormed. wa meka no warranly or iepresentalion as (o Ine suilabyiity of the wse of the infermation far any purpase The
infaremation 15 ofered walh the understanding Ihal any use of ihe infermanon is a1 the sole discretion and sk af the user  |n o event sha’l tha liaulity of Praxar Disiribution, inc., arising oul of the
use of the informalion can ained herein exceed fhe tea Bslabhshed for providing sush infarmation



Praxair

5700 South Alemeda Strest

Los Angeles, CA 90038

Tel: (323) 583-2154 Fax:(714) 542-6680
PGVPID: F22018

ZAPRAXAIR

000097250

DocNumber:

= hina

& Order Informaiion:

Customer

PXPKG HILLSIDE IL P Eraxair Order Nuimber: 34533855 Till Dotz THE2016
12000 ROOSEVELT RD Customer P. O. Number:  72240810-798700 PartNuber: - NI CO21038-S
HILLSIDE L &0162 Customer Reference Number: Lot Mnmber: 109619708
Cobineler Style & Quder: A8 CGA 500
Cor f{ﬂe d Concentration: Colinder Pragure & Polumre;  2000pslg 140G f1.
Expiration Date: TI2212024 NIST Traceable
Cylinder Number: CCq431541 Analytical Uncartainty:
2072 %  GARBON DIOXIDE £03%
2114 % OXYGEN +0.2%
Balance NITROGEN
Certifeation Information:  Certification Date: 71222015 Term: 98 Months Expiration Dale; 7/22/2024

This cylinder was cerlified according to the 2012 EPA Traceability Protocol, Document #EPA-BOO/R-12/531, ysing Procedure G1. Do Not
Use this Standard if Pressure is less than 100 PSIG. .

02 responses have been corracted for CO2 interference.

Anafytical Data: (R=Refarance Slandard, Z=Zero Gas, C=Gas Cangidate)]
1. Component: CARBON DIOXIDE Referance Standard Type GMIS
Requastad Concandralion 2% Rel. 81d Cylinder # : CC2anBE5
Cartifiod Concariratiorn 072% Raf. Std. Canc' 20 00%
insiniment Used Horitn YIA-510 SIN 2001 B4 Rel. Std. Traceabls o SRM # Hf&
Analyticol Mathod NCHIR SRAM Sample® .  NA
Lest Multipaint Ca librati THBR2016 BRM Cylinder # : RGMACCIROIS
First Annlysls Data: Date:  T7i22/2016G Second Analysis Data: 6;!-.:--——-—-~-— o -.:
- R W02 ©: 2073 Conc: 20708 ! & 0 R: DO c a Cone: 0 I
e 2002 Z 0 G 2074 Gons: 20716 _ R 0 2 0 & 0 Cooc o '
J%x 6 G075 R 2003 Cone: 2076 5 R 0 Gone: 0
2. Componant: OXYGEN Mean Tast Aesay: 0%
Raguasiad Congariration 21% LT LTI e
. . Ref. 5td. Cone: 2007
X 4%
ﬁ';ﬂ'.ff.dﬁ"u"ff; reen ?xmm sE Rel. S1d. Tracoable to SRM# : 26508
n : SRM Sampla#:  Ti-E-19
Analytical Melhod: PARAMAGNETIC SRM Cylinde: ¥ FE22331
Last Multipoint Gefibralion: HIAINE o . e
U First Anelyols Data: Date: 70212018 | Second Anaiysls Cata: Dat:
P2 0 R 20 € 2014 Conz:t 21420 ‘9o R0 & 0 G o
! ! . RS RR 0 20 c: 0O Conc: a
SR: o002 Z 0 C: 2116 Cenc: 21,748 P R: Lo o o
'z 0 G 21t R 2004 Gona: 21349 C Lz o0 & 0 R onct
Cuom: % Moan Test Assay:  21.143% IZ}” vom: % MenTestAseas 0%
. } Ceriified by. -
Analyzed by: / \ \ (
e Y. e ' {ﬁ 0 chJ
“ taria Sobefanis Yin§ YO

Irformation containgd Nerein has been pregared al your raguest by qualified experts within Praxalr Dislritulion, Inc. Whila we baolieve \ ¢
methods employsd and is complats to the &xient of the specific anaiysas performed, we make ne warenly o« representation B3 o the seitabllity of Ihe v
information i afferad with the undarstanding thal sny usa of i informalion is at the solg discrelion and fisk of Lka usar. In na avent shall the liability of Prasa

usé of (ha informalion con leined herein exceed tha fee established for providing such Wnlormation.

that the information s aseurale within a limils of ihe analytical

o of the information lor ary pupase. The
it Dislribution, ne., arising oul of the



Praxair Distributicn, Inc.
6055 Brent Drive
Toledo, OH 43611

Tei +1 (419) 729-7732
Fax: +1 (419) 720-2411

10/19/2016
PRAXAIR PKG HILLSIDE L. HS
12000 ROOSEVELT RD
HILLSIDE, IL 60162
Work Order No. 70924170 Product Lot/Batch No. 70001628752
Customer Reference No. 78120805 Product Part No. NI EY100P-AS
CERTIFICATE OF ANALYSIS
Primary Standard

Requested Certified Analytical Analytical
Component Concentration  Concenfration  Principle Accuracy
Ethylene 100 pom 101 ppm v 1%
Nitrogen balance balance

Analytical Instruments:  California Analytical~3008-HFID~~

Cylinder Style: AS Filling Method:  Gravimetric
Cylinder Pressure @70F. 2000 psig Date of Fiil.  10113/2016
Cylinder Volume: 145 ft3 Expiration Date:  10/18/2021
Valve Outlet Connection: 350
Cylinder No(s
Comrmepnts: alues nog valld below 150 ps:g

QA Reviewer: Rolo@da Kaywood Approved Tera Thomias
Signer:

The gas calibraticn cykndsr slandard prepared by Praxas Disinbuton, inc 1 eonsidered acerlfied slandard (tis prepared by gravimetric, volumalric, or parfist pressuia lechniques. The calbration
slandard provided 15 canfiad aganst Prexa Disinbulon, Inc Referenca Matenels whigh are etther praparad Dy we:ghts trecaatie 1o Ihe National Inshiuts of Standards and Technglogy (NIGT),
Megsuramant Canada, or by using NIST Standard Ralsrence Materiels whare avgilabla

Nota Al exprassians for concontration fe o, % or pom) are for gas phass by volume {e my) unless olhanaze roted

Hay i Anglylrtal Tachnidquas.

A Flamaignizetion with Methanizo 8 Gopst X wii D 14 C  GAs Chromatdgraphy wilh Elscirmitic Dend ety D Gas Chromatography wib Fiame fonizaton
Cstector Daoneczor Dotoctor

£ Gas Chmmelography with Flame Photomeic F Gas Chromalography with Hzéum erizetion G Gas Ghromstopraphy with Malke ot ar Carbanizer H Gaik graghy with F i Crnecter

DleGiar Cretartor

3 Gas Chiomalegraphy with Raduclion Gas Andyzer 4 SR Ghmmalography with Thermal Sonducndy K Bunary Gos Anabyzer with Thimgal Conducihity L Infrared - FOIR of HOIR
Creterdor Catlecior

M Maia Specitometsy - WS or GCMS H By Difference of Typlcat Impuritias 9 Panmzgnelc P Specific Walar Analyzer

@ Telal Hydrecnrbon Anslyzer R Wi Chemlepl %  Dolestor Tube T  Oder

U Chemiuminessence v Grovimaine W Electroiyiie CaliEisctrochpmical X U Spectimmarry

¥ Wendos haabsic

MPORTANT

The infarmation contaned hersin has boaen prapared &l your recusas! by persannel watkii Praxad Destrbubion Ine Whils ws behem ma irformation 15 awumte walhin tha imits of Ihe anaiytical mathads

amployed and 15 complolo la lhe extent of the spocific antlysss performad, we make no warranty or f i3 as o ha suitabliy of Ihe vss of the nfo rfar any p lar pupasa The

information 13 offered with the undersianding il any use of the mformalion |5 at the 30/ discrotion and sk of the user Inne evert 5hall liability of Praxair Distrbutron, Ine ansing out of the usa af the
inlgrmalion carigined herein axceed the fee aslablished for providing such informabion

Pg.1 of 1
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CleanAir.

Cleandir Instrument Rental

500 W Wood Sweet

Palating, IL 600674375

B00-553-55171

wwwi.tleanair.com o

Pressure/Temperature Transducer Calibration

208667

Asset #

Pressure Transducer

% of Scale A P Manometer A P Transducer Output Voltage
100 { 2003 2,005 10.03
g 1.601 1.601 - 8.01
B0 o 1.201 o2 6.01
40 0.798 0.798 3.8092
20 0.401 0.402 2.01
o 0.0008 0,000 0.001
Temperature Transducer
Temperature °F Reading Output Voltage
1000 5 1000 | 10.00
750 ; 748 749
200 Lo A 4892
250 o249 2480
0 -1 ' -0.010
v
Cerdfied by ‘D ‘l\G A\ F&’H}y’]
Dase: Ig\ {/a I / / é
v1cQQ7/08
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End of Appendix
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Wantage Specialty Chemicals
Clean Afr Job Ne, 13157

Serublrer Stagk
Raw FTIR Data [S-min averages)

Time Louni of & dnute Intervalg Avstage of Frhylmne ouide 150c Average of Propylens Duide CAE_AM Avarape of COZK WOV IIC | Avarage of OO (506 191C £1a13) Aviragi of H3 0% 1401 151C
12/15/16 1805 B 158 141 LAY 9BE. 4510 17030
12/15/18 14130 4 141 12.7 0.0455 589.9161 1.7085
1215716 18:1% 3 132 128 [0.0476 457.6203 14948
1271%5{16 1820 5 113 111 0.0477 262.5361 1.8347
12/15/16 18:25 E) 113 110 00366 L97.04977 19682
1241516 18:30 5 16 103 L0384 2350149 20444
12/1%/16 18:35 H 107 43 0.0531 82.5100 20734
13/15/16 £4:46 5 105 0z 0.0533 581016 1.8981
12/15/16 18:45 B 100 108 08535 464114 1.9504
121518 14250 4 42 1.1 0524 36,0098 19372
12/3%/15 18:55 s 100] 100 8.0525 287185 20044
12/15/16 19:00 H o 1.1 9.0510 22,0622 20870
12/15/16 19:05 5 EH 104 0.05a5 757752 7.1087
12/715/16 15:10 ] &2 1.6 9.0579 1687.8554 L.0¥50
12/15/16 1515 4 Ed 151 -0.0034 41500808 .08
12/15,/16 1820 5 B4 .y 0.0004 40582185 1.849]
12/15/16 19:25 H BB 169 n.0082 aram 17101
12/15/15 15:40 5 21 157 0.0092 2330,6760 L5567
12/15/16 19:35 1 91 4.3 00110 15503113 1.4847
12/15/15 1940 5 EX] 173 00201 9765025 1.2976
12/15/16 |98 5 3] 0.7 00338 5816526, 1.3181
12/15/15 19:50 5 85 26 nazas 3341643 1.253%
12/15/16 1%:55 5 a 8.4 00293 221314 1.n8%
12/15/16 20:00 q a2 . 43 00318 169.0729 11350
12715/16 2005 5 7 7.8 0.0347 1268147 14743
12/15/16 2410 H 1 7 0.07%4 EO.OzAZ 10445
12/15/16.24:15 3 7 a0 0.0326 542843 10577
12/15/16 20:20 5 ” a4 0.0:37 47.4315 1.1993
12/15/16 20:25 [ B2 EX 0.0279 37,2432 137088
1241516 29:30) H BS T 00382 318618 53428
12/15/16 20:35 5 8 11.8 0.0358 27.5920 1.4556
12/15/18 2040 $ 75 138 %o ] $07.4601 16280
12/15/1F 2045 5 9 1t 00187 1126425 17134
12/15/18 20:50 1 128 0.4 00188 1417448 18923
12/15/16 2055 5 bl ELE Y 0,0230 ' 2E65.2453 18855
12/15/16 2 100 H 108 164 LY ] 1823 5726 241685
12/15/16 2105 5 EH 145 0.0348 12043402 L1l
12/15{16 21 5 EH 12 0.0343 476.62068 P
12/15/16 21:15 1 0 121 0.0335 69Z.B6i3 19228
12/15/16.21:30 5 EH 113 0.0890 4009538 LEIEL
12/15£1621:25 H 21 1.8 0.0360 SE7.0077 17820
1315716 21:30 H &0 127 0.0570 BS0.TRIR 1.76%0
12115162135 ] L1 128 h0zag SZE.3450 19285
12/15/18 21:40 4 Bl 1.8 6.0422 2959128 20179
12/15/16 2145 5 s 113 ©.0419 181.3001 20993
13/15/16 21:50 H 0 e 2034 13E.6728 1.0849]
12/E5/16 21155 5 & 111 0.0246 553923 2.1557]
12415416 22:00 5 6 87.2 0.0313 24,7211 23381
12/15/16 22:0% 4 ) 1418 00371 1393542 2.4311
12715/16 22:16 5 51 FL N 00435 18,6013 23022
1215416 225 5 a3 2321 0.0464 9E794 21244
12/15/16 22:20 5 39 156.2 00484 B.2245 20079
12415/16 7235 s 38 9.4 0050z 8.7028 20420
12f1516 22230 4 38 67.5 Q0535 85907 20663
1Z¥14/16 2235 5 35 7.4 0.0495 1001618 19028
12/15/16 1240 5 iz iz 0.0084 9.6353 15422
12/15/18 1245 H 1) 048 00365 106028 19601
12£15/46 22:50 L e 151 038N 10,0005 18048
12715138 12:55 4 4 135 00386, 1317794 19433
1241526 13:00 13 23 170 0OMED| 25801502 L3674
12/15/16 23:05 5 1 18.7 00222 1265505 2.7905
1215716 22:10 5 23 M Rt 4738,9302 1.5089
12/15/16 7515 5 18 5.1 00538 5497 2502 1819
12/15/16 22:20 4 1 e i 20153 44724219 25045
15162305 § 18 5.7 00184 18483636 2.3920)
12F15/16 13:30 H 17 Mk 00323 17420006 23137
1271516 3318 H 17 15.4 00378 1684 614 2.20a9]
12/15/16 2340 s 18 15.6 0.0453 5414245 22812
12/15/16 2345 H 17 13.5 0.0450] A17.3502 2.4059]
12£15{16 13:50 5 18 0.4 P2 242.6478 FXTE5]
13/15/16 23135 3 18 112 4.0570 2384587 13842

12/16/16 000 5 14 1.7 0.0555 20%.6510] 23388

12/1616 (105 4 19 1Lz 0.0563 26,9295 22848

12/16/16 &:10 5 18 13 00585 273 5554 23844

1266 CnS ] m 1.4 0.0560 2124428 2,445

13/16/16 320 H 19 18.4 Q0605 546.7250] 24747

12/16/16 025 5 18 17.0 0.0653 3411436 24519

E2{16/16 B30, 4 20 1.8 0.0633 2105457 24405

12/56/16 33 H 23 104 00618 1035401 24415

12/16/15 fedoH 5 % 9.4 0.0857 54,5702 14379

12/16/16 0:A% 3 5 LR Q0557 138.5350 24888

1371615 B:50 5 Er] 13,8 00366 TE2O01Y 1837

12/16/16 0°55 4 EE 133 oasaa $39.1353 L5540

12/16/16 1:00 5 EE] i2.0 0.0515 dB2.4243 16165

12/16/16 105 H 22 w7 0.0543 34,1402 25542

1Z/16/16 1:19 5 30 9.6 10525 J08.3235 24661

12716/16 1:15 5 kL 4.3] 0543 144.0351 24386

12/i8/16 L:I0 4 7 B.9| 0568 1062681 2.4705]

12/16/16 125 5 27 8.5 4.0518 70,2572 24881

12/16/16 1:30 5 1] 4.3 Q5484 EERS 20 25281

12/16/15 135 5 28 51 00430 35,3542 2.5454

12616 140 s 24 £.0 00385 264176 25383

12/1B/16 148 a 23 7.9 0.0382 07859 2.5508

1271815 15| 5 4 A apase 17.2198 24751

1fGA16155 3 iz 18 017 14.1351 145

12/16/16 2:00 5 b1 7 0415 124196 24753

12/16/16 2:05 s 22 1.5 o4 3854218 24R34

12716/16 230 4 5 464 0003 E1L.0745 2F1

12/16/16 2:15 s -40 104.1 o031l 24z.8374 18618

12/16/16 2:20 s 134 155.0 00238 2220882 2.803F




Wantaga Speclalty Chemicals
«lean Air Jok Ne, 13157

Ferubber Sack
Raw FTIR Data {5-min averages)

Tame Cound of S Minuts Intervals Average of Ethylens oxide 1502 Average of Propylens Suide CAE_AM Average of CO¥s (400191C | Averape ol €0 [300) 19IC (Jof} of HI0 (40 191C
2716116 225 5 -1 L1 %] 0.0435 129,1587] 26582
12/16/1F 2:20 5 -83 BE.E 0.0452 224518 25354
12716116 235 & -5 4.5 90437 SR211E 2.46%2
13/16/16 Lan El (S H EENN 00937 41,3718 24052
1271626 2:45 s -28 54 QMTS 79,9027 24308
12{ 16716 30 E - ] 0.7 222104 1.442%
12/16716 2:55 5 -5 162 00501 17.1740 2.433%
13{16f18 3:00 4 2 15.0 0.0814 140773 14335
1371616 3:05 5 B 135 00500 120847 2.3932
12/16/16 3:10 3 n 123 o082 105541 2.4208
12716716 215 5 1z 1.4 00aEE 5.7603 2.4807
13/16/1F 3:20 3 1% 0.7 00502 [:5-FLE] 2.4458
12f16{16 225 4 20 0.9 0,0499 B.45ES 2.5077
1371816 3:30 El Il 2& 00358 82148 254k
12/16/15 3:35 5 s 3.1 00460 785238 .5015
13f16f16 540 5 re BE 0.04E1 FETIZ 1.8596
13/16/15 245 5 | 21 0501 7.8244 14412
12/46f1€ .50 d rl &1 00521 0268 Laass
11{16716 3:58 E 25 2.0 00502 9. F56E 2.508E
12/46] 16 4:00 5 re /1 0.0500 94623 5531
12/18/ 16 405 5 27 a5 00451 FBIE 24815
12/16/16 4110 4 2 a4 0.04z2 BN 14350
12f15/16 4:15 3 2% a2 0.0458 B.82a0 1.5
1216116 4:20 5 74 33 00436 EA197 1 HEl
1271616 &:2% 5 24 81 0457 41859 10311
1316416 4-30 5 ] 5.2 T.0388 BEEAE 31117
13/16/1F 435 4 34 a0 00372 2.0003 .2752
12716716 &:40 5 35 a3 027 £.5091 32000
1316/ 16 4:45 3 L) a4 00522 &4159 3.1458
12716716 4:50 5 35 4 aa3z0 AE164 .9442
5 H 34 00516 AE419 28455
L3 33 .4 00525 25440 29278
5 EE] a1 00518 S.0569 1E117
5 a4 £7 hddy 41383 171K
T2/16/16 5:15) 5 34 &R 00511 91242 171753
12/16/1% 520 13 EH 8.6 onsas 53104 1mre
13715/ 16 5:25) 4 5 -] 0.0540 9.4034 LBage
LIM16/16 5:30) H 2% 4 0.0564 94521 1,759
13716f16 535 5 36 3.5 00561 10,3740 17441
13/16/16 5:AD) 5 2% 9.0 0532 10,5538 Lh
12/16f16 545 5 3% 9.4 00523 102727 LS
12716416 5-54H 4 3% R G055 10.1558 1.7401
12/16716 S:55 L) 35 a.E OSSH 10,0544 .7963
1211616 G000 5 2E 9.5 0.0523 jLete k) 267984
12/16f16 &5 5 36 jLis] 00564 10,0605 LETST]
12/16(16 &:10 Bl iz 0.3 00545 10,0428 15896
12/16/16 6:15 4 35 106 0.0558 100711 .58
12/16/16 620 5 EL 0.7 00564 10.111% 271N
12/16{36 625 5 EY 0.4 00840 10,3289 2.7643
12/16/1E 20 5 Er 0.4 0.0567 101265 2940
1316716 B35 5 ar 116} 0.0585 10.2381 Ay ]
12/16/16 B0 L) EF 11 00558 10,3118 27148
12/16/16 645 5 £l 1nz 0.0570 103418 7101
12/1%/16 6:50 3 7 1.3 00563 103823 17167
12/16/16 5:55 5 37 1.4 0563 10453 16611
12716/ 26 700 H E1) 1z 0.0565 105135 26831
12/16/16 305 d 37 iz 00517, 105881 1BEE
12/16/1€ 710 1 F] 114 00475 10.6910 1682
12/16f16 715 5 26 1z 00528 106009 AELTO
12/16/16 320 H 36 111 LR Y] 10,2450 25857
12/16/16 725 5 E) 1140 o157 1 105224 25718,
12{16{16 730 4 s ples ] GO7 D) 10,3047 2.5430)
12/16/16 7:35 5 3H 111 G555 10,3304 1.5534
12{16{16 740 H EE) 111 00527 10,3535 15826
1216116 745 13 34 114 00554 104752 15931
12/1E/18 150 5 ELS 11.3 G0s?0| 10.2400 26318
13/1616 755 4 EE] 1.0 0837 L-X1250 2.5037]
13/15/16 8:00 H EE] n.7 aesal 98451 253596
1271616 8:05 3 a2 0.4 0.os?7 10,1135 24713
12/1%16 8:40 El ELG 10,4 0058 2109486 2.5354
1241616 8115 H 26 11.3 110441 &67.1472 16148
13/16/16 8:30)| 4 9 10.8 00491 653.1378 36228
1271616 2:25 5 3 10.4 Q0533 4058767 2.8791
12/16/16 E:30 H 20| 10} 0.0612 2413633 25138
1271616 2:35 5 29 LR ] 00558 142 E414 14342
1271616 B:40 5 ] LX) 00828 953055 14181
12/16/16 845 2 Fi) T3 00615 E6.AG2% 24355
12/16/16 §:30 3 23 A 0.0629 26206 13558
12/16/16 B:55 5 7 45 00561 421476 24660
12{16/16 300 H 17 8.7 0.0548 12615 265480
1241616 905 3 28 34 00601 55815 26597
12/16/16 %10 5 25 1.7 aa570 54883 2.5600
12/1E/1E 15 B 24 71 [ 1:F ] 54133 24295
1241616 310 g 12 8.7 Q0357 £.5658 24043
123/16/164:35 5 s 0.7 Q0a0s, £.3272 24285
116116 9.30 4 20 6.1 DUOZFS: 1183339 14333
12/16/16 9:35 5 4 a1 00272 555, 2000 28181
12/1616 9:400; 5 -127 2886 Du2Te) 3061358 2.4155
1271616 3:45 H =183 2363, 00514 147121 27641
1371618 856 5 -18d 1550} Do3zY B2.4716 2 5860
1271616 D:55 4 =111 3.6 Rl L] 63,4092 25170,
12/ 16715 10000 5 -390 £3.4] L0567 48,9651 2.535%
11716716 1005 El B 43, LidrlY 33,1281 24517
12/ 1616 10:30 5 46| 3.4 Q0506 22309 24718
11716416 10:15 5 24 225 00586 16.6251 15522
12/16F18 2026 L] 18 195 00574 13.2181 24715
131716016 3025 5 -3 162 .06 10.EED? 15736
12/16416 10030 5 1 132 0056 £.36%51 2.52ps
12/16/16 135 H E 11.8 0.0609 FGAZE 25820
12/16¢16 140 El 12 108 00628 65553 26250




Vantage Specialty Chemicals
Clean &lr lab Ho. 13157

SerTubbar Stack
Raw FTIR Data {5-min averages)

Time Caunt of 5 Minute tnkanvals Average of Ethylene sxide 150¢ Avatage of COPK (40)195C F Average of £0 {500} 1036 | Jof2) Average of H20% {46 191¢
12/16/18 16:45 4 14 EX 00804 £.4479] 2.59E2
15/16/16 1650 5 1% 3 D.0599 61531 16742
12/16/16 155 5 21 0.4 00585 S.0Ed 20058
1271616 11:00 5 18 Lk 0.0386 57034 2502
12/16,16 11105 5 zn 190 Q0512 55085 1.9606
12/16/16 1110 4 n 45 4.0505 5.6393 2.5543
12f16{16 11:15 5 n BE 0.0524 5 GE40 14822
12/18/1611:20 5 7 78 a5zl 58766 2.4005
127161181128 5 4 7.1 0.0487 SA07S 2.4427
12/15/16 11:30 H H 65 0528 57180 2.3681
12/16/16 11:35 a 23 &7 60510 56674 2.3353
12/1E/15 11:40 H 2 G4 0.a513 61779 23425
12/1B{16 1145 5 2 60 R T LI 72928
12/18/1511:50 5 P 61 00508 7.3543 .2920
12/16/16 11:55 5 b1 6.0 00511 7.1568 1.3624
12/16f16 120 4 % 5.9 005086 5.£140) 1.4583
12/16/16 12:05 5 27 BD 0515 221241 25142
131618 1230 3 16 3 0.0524 111035 2. 5076
12/16/16 12:L5 5 H 16,7 w0587 231731 2.4517
12{16/15 12:70 5 15 124 0506 175487 1,488
12/16{16 12:25 4 1 3 LA E] 14,1171 24500
13496{1E 13:30) 3 i 103 L1551 116825 25703
12/36/15 12:33 5 b1 43 00548 97872 17388
1273616 12:40 H 2% TE aasal 44767 26826
12/46/16 12:45 5 27 74 00523 7767 1.7085
12/16/16 1280 4 22 72 0.0548 73414 17882
12/16/16 12:55 5 2 %3 00554 50457 28145
12/16/16 1300 H 28 63 131 57145 1.7087]
12/16/16 12:05 5 27 B0 00532 §.5220, 2.5814
12/16{16 13:10 § 2 5.9 0.6507 G453 16239
12/16/1613:15 4 p] 6.7 0.0544 £.5101 17130
1371616 13:20 § 158 154 0.0552 64315 2.8651
1241616 1325 H 251 LN €.0524] 04377 L7578
13716715 13:20 H 205 i ) 0.0538 14.0128 25728
12/16/1E 1335 s 187 13 ©.0544 173166 731
12416116 13:40 4 164 103 6.0564 17,5901 7
13/ 16/ 16 13:45 3 144 22 G054 14,7316 15087
12716416 12:50 5 124 X 0.0558 12,4858 17152
12/16/16 13:55 H 134 4.2 00543 103143 16389
12/16/16 14:00 5 756 FLE 0.0751 8560 14807
12/16/16 1475 4 139 26.7 0.1 17.1482 1384
12/16/16 14:10 5 1078 3 n.0524 164532 24212
13716716 14:15 H 316 0.9 0.0805 16.7447 1.5402
12/16/16 1420 5 s7e 9.7 00778 122501 24730
12/16/16 1428 5 s 2.4 0.0787 11720 1.5785
127 16/16 1430 4 314 HER] Q074 10:5734 2703
12416416 14:38 5 3 4.6 0.0715] §.2000 1.64%3
12/16/18 14:40 5 B2E 1o sz E124 25658
13/16,/16 14145 s 42 19.7 0.0613 73337 28171
12/16/1F 14:50 5 253 172 0.0855] 71332 24704
12/16/16 14:55 4 FLE] 15.9] 0.0514 £.3031 2.3138
12/16/16 15:00 5 64 1.2 00879 57456 22660
12716/16 15:05 s 328 1.7 0.0589 65212 Ll
FLF 16416 1530 5 21 121 hOSES 70863 7.1620.
12f16f16 15:15 5 il 4.3 10526 7.5387 12847
12/18/18 15720 4 313 14.0 0.0574H G.EEEL 15300
12/16716 15:25 5 432 1.0 00643 6.5869 1.5471
12418416 1530 H m3 1.8 0043 #5028 16347
12/16/16 15:35 5 182 172 a.04es 5.5038 2.5110]
12/15/16 1540 5 35 14.5 o057 £.53%] 15773
12£16/16 15:45 & w? 130 Q0642 BAGTE 2.5420]
12/16/1% 13:50; k] 188 EEN 0.06d4 71266 24752
12{15{16 1955 5 166 12 0.0644 GAB0Y L4824
11/16¢15 16:00] 5 i3 iLo 0.06d4 EAZSE 14882
12/16/t6 16:05 5 119 1.1 0.0621 £.3135 24808
11/15{16 16130 4 a7 10.2 01282 2015032 15403
12116416 16:315 5 L 1.2 02471 122.9237 29819
12/16/16 15:20 5 34 1.7 01253 19.4743 3.2000
12716716 16:25 5 72 1.2 1008 17,5986 29827
1E/16¢16 16:30 5 64 0.4 0.0850) 13,7963 27155
12f16F16 1635 4 17 17.5 0.1838 76,5847 28916
12716716 36400 5 22 2313 01487 269317 2.9493
12416416 1645 5 26 1.0 014022 196138 2000
12/1641E TGS 4 31 124 DzdS 13.7048 27129
13/16£16 16:55 4 2 16.8 0.0781 11,3954 27000
13/16416 1700 H 32 150 0751 13142 26711
12/1616 17305, 5 3z 127 0.0746 105172 26473
121816 17:19] 5 3 1.2 Ll T 100222 25893
13/16716 17:15 5 33 1LE 0700 9. 7&a3 18087
12/16/16 17:10) 4 az s Q0671 96821 26372
12/16/16 17225 H EF) 1.6 00635 88042 21.6279
12716416 17-30 5 £ 114 00653 117585 25488
1216416 12:15 H EL3 12.9 00651 LrEREL 2.6686
127 36£16 17:40 5 T 12.8 00650 13,3248 26459
12/16/16 1745 a4 7 1.4 00647 194745 2.6169
13/16£16 17:50 5 34 237 00582 10,2769 26605
1216716 17:55 5 18 ELE) an5aEa 130.5860 27117
13f16716 12:00 5 -14 3.4 00537 2064972 L7168
12/16/17 18:05 b3 -8 435 nisss 174.0493 28301
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Vantage Specialty Chemicals CleanAir Project No. 13157
Gurnee, IL Revision 0, Final Report

Volatile Organic Compound (VOC) Compliance Test Report

APPENDIX F: RAW TEMPERATURE, VELOCITY PRESSURE & O,
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Wantage Specialty Chemicals Dec 15 & 16, 2016

CleanAir Project No. 13157 Start Time 1805
Gurnee, IL Stap time 18:05
Stack Exhaust REFERENCE METHOD RUN 1
Channelt Channel2 Channel 3
02 Ap Ts
Stack Stack Stack
Exhaust Exhaust Exhaust
Yol inWC degF
Calibration Checks
Cu  Irihial zero 2.034
Gy Initial upscale 4714
Cu  Final zero 14925
Cy Final upscale 9516
Cuna Actual gas valus 9.8440
Analyzer Avarages (concentrations)
Cup Average conc. 14.910 B.212 62,968
Cgae Bias adjusted 16,832

Clock Time (al end of sanmple period)

18:06 17.402 0.164 61,825
18:07 18.587 0.165 52,287
18:08 16.868 0.164 62.315
18:09 18.948 0163 51.902
18:10 18,992 0.165 61.403
15811 18.988 0183 61.067
18:12 18.884 0.165 60.891
13.13 18812 0.165 60.957
18:14 18.838 D166 60.885
1813 18.760 G167 60.784
18:18 18.553 0168 60.983
1817 17,980 0.16% 60,568
18:18 17.126 0187 61.459
18:19 16,234 0167 G1.432
18:20 15,810 0.185 80.970
18:21 15.251 185 841.056
18:22 15.000 0.184 60.797
18:23 14.809 D67 680929
18:24 14.870 0.168 61.003
18:25 14124 172 €0.625
18:26 13.044 RN 6o.617
18:27 12.059 0.1 61.468
18:28 10.636 0.166 61.911
18:29 2321 0.192 62.210
18230 9083 0.23 B82.714
18:31 10.381 0.264 62441
1832 19157 0.207 61.7086
18:23 11.810 0.158 59.730
1534 13819 0157 58.¥76
18:35 16 689 0,159 57788
18:36 17 866 0.160 57.768
18:37 18228 0.161 57.655
18:38 18.410 3161 58.06715
18:38 18.548 0.162 58.3007
18:40 18.965 0,164 59.036
18:41 16935 0.165 58815
1&:42 18.874 6.164 60.033
18.43 18.983 0.183 60631
18:44 18.018 0,187 81.103
18:45 19,043 0.164 60.863
18:48 18.085 0.166 60455
18:47 19.148 0.166 60,355
15:48 19.202 0.168 60.337
18:49 10.258 0164 60.081
18:50 19.325 0.168 60.184
1891 19.379 0.168 61.285
18:52 19.428 0.166 61,797
18:53 18465 0167 61,715
18:54 18.518 0.169 &1.6703667

Prapared by Tlaan Ar Enginkating £ repriviary S doaary
55 CEM Yernpn 05200495

Topytight @ 2004 Slean A Engingring In¢



Prapaad by Chem A5 Enpigarireg Prepnctay Softwens
£ CEM Vorsian I8 2004g5

Soppright 2 Z004 Slean Ak Engineesing Inc.

18:55
18:56
T8:57
18:56
18:59
19:.00
19:01
19:02
19:03
19:04
1905
19:06
19:07
19:08
18:09
19:18
1911
1212
19013
19:14
1815
1316
1917
19:18
19:19
18:20
19:214
19:22
19:23
19:24
19:25
19:26
16:27
19.26
19:29
19:30
14:31
1932
19:33
19:34
19:35
19:38
1937
19:35
19:39
16:40
18:41
19:42
19:43
16:44
19:45
16:48
19:47
19:48
19:49
19:50
19:51
19:52
19:53
19:54
16:55
14:56
1857
18:58
19:58
20:00
20004
2002
20:03

Channel 1
o2
Btack
Exhaust
Yadv
19.576
19.620
19.859
19.693
19.717
19.748
18.7685
19.794
19.813
18.820
19.833
19,860
19.879
19.810
19.811
19.803
18.836
19.800
19.808
16.225
17.943
18.744
16,111
15.944
16.044
16.285
16,548
16.674
16.730
16.762
16.899
16.866
16.361
15,639
15.004
14,545
14.034
13.163
12.069
10.882
8.¥77
8.825
8.408
8234
8.354
8717
9.248
9880
10.669
11.582
12,814
13.421
14.270
15.002
16.674
16.571
14.8386
132687
12.474
11.455
10.710
10.234
10.084
10,1581
10.446
10.864
11.386
12,070
12.870

Channel 2
Ap
Stack
Exhaust
inWG
0167
169
0.167
0.165
0165
0.163
0162
0.166
0.185
0163
0171
0166
0.168
0.169
0.281
0.308
0.165
0.134
o117
0120
0129
0.145
0159
0185
0.163
0.170
0.196
0.166
0.168
0,188
0.196
0.159
0175
0.212
D163
DALY
0167
0.171
0.150
0.154
0.174
0,188
0.153
0158
0.147
0.147
0159
0.152
0,154
0.183
0.154
0173
0.163
0.153
0148
0.148
0.150
0.151
0.150
0.152
0.155
0.155
0153
0.150
0.155
0.15%
0.157
0.158
0.161

Channel 3
Is
Stack
Exhaust
degF
61.3724333
B61.26375
61.532
62.148
62.730
62.609
51.944
61.600
61.734
51.008
80.473
81.153
60.734
59.7888167
58.042
58.768
8741
56.071
54.974
54,10865
23.21
52854
52.785
52.259
51.672
51.257
51.443
51.244
51.127
50.732
50.251
49.718
19.280
49.474
49.0549
48,387
47614
47707
47.403
47.005
46.810
A6.615
46.340
45,700
45.442
44,565
43.891
43.728
43,728
43.581
43171
43072
43.162
42979
42 634
41.886
41.408
41.338
41.4286
41.202
41.002
41479
41.521
41.166
40.813
40935
40874
41.212
413892



Pragavad by C2eon Ar Enginewing Proprivan Sotnsa
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Copwighl & 2004 Chown Air B pgimsaring Ine

204
2005
20008
20007
20:08
20:09
20:10
20:11
20:12
20:13
20014
20:15
216
2017
28
2018
20:20
20:21
20:22
20:23
20.24
20:25
20:26
20:27
20:28
2029
20:30
20:31
20:32
20033
20:34
20:35
20:36
2037
20032
20:38
20:40
20:41
20:42
20:43
20:44
20:45
20:46
20:47
20045
20:49
20:80
20051
20:52
2053
20:54
20:55
20:56
20:57
20:58
259
21:00
2101
21:02
21:03
21:04
21:05
21:08
2107
21:08
21:.09
21:10
21:11
2112

Chaanal 1
G2
Stack
Exhaust
Yetiv
13.687
14.467
15.147
165.747
16.048
15.585
14.482
13141
11.803
10.857
10.212
9.8
4693
9.741
94952
10.264
10.622
11.003
11.386
11.745
12.093
12418
12,708
12.959
13,186
13.410
13.656
13.839
14019
13.696
13431
12.564
12.080
11.747
11.583
11.495
11.533
11.883
11.873
12267
12.543
12.798
13.032
13.248
13.438
13.753
14.002
14.213
14,368
14.450
14.519
14.576
14608
14,633
14881
14.697
14.698
14.725
14.748
14.773
14.804
14,839
14.860
14.878
14.888
14,903
14 968
15.041
15173

Channe? 2
ap
Stack
Exhaust
inWc
0168
0.174
0.164
0.158
0157
0213
0.153
0157
0161
¢.164
0.164
0.163
0.163
0.164
0.164
D.162
D182
0162
0.165
0170
0.169
0.166
0.164
0.162
0165
0.168
0.166
0.163
D164
0.165
0.166
0.166
0185
0,168
0.186
0.279
0.208
0.166
0.167
0.169
0.167
0.168
0.169
0.169
0.169
0.16%
0.168
0.168
0.170
0,189
0.169
0.169
0.163
0.163
0.165
0.166
0.168
0.167
0.187
0.164
0.164
0.163
0.164
0.163
0.164
0.164
0.213
Q197
0.217

Channel 3
Ts
Stack
Exhaust
degF
41.623
41630
41.727
41619
41.388
41,773
42,133
41,680
41.6849
42,059
42.453
42.036
43.933
44,744
45.570
46.013
45.953
45.831
45,762
18.212
47,000
48.433
49.988
50.967
51.708
52.645
53159
53.660
53.876
54.478
55315
56,278
56.678
5T.293
57193
57708
58922
57.498
&7.397
57.751
58285
58.740
55.016
58.676
59939
59.788
59.884
60.180
60.389
60.566
60131
€60.541
60.515
58.558
58.360
58.859
6§.333
58.322
56.618
59.542
59.081
98.378
58.186
58.076
57427
56.885
56.341
58.562
55.985



Pregpaued by Clean Ar Engnaering Pragrislary Sofbvare
55 CEM Verroon 05-200dg5

Ciopyrghit 2 2004 Clsan Aw Enginseriag Inc.

13
214
215
21:16
2117
21:18
2114
21:20
2121
21:22
21:23
24:24
21:25
21:28
2127
128
2129
21:20
2131
21:32
21:33
21:34
21:35
21:38
21:37
2138
21:39
21:40
2141
2142
21:43
21:44
21:45
21:46
21:47
21:48
21:48
21:50
2115
21:52
21:53
21:54
2155
21:56
21:57
21:58
21:99
2200
22:01
2302
2203
2304
22:05
2206
Forg
22:08
2200
2210
2x1
2X12
2513
2214
2215
216
2217
2218
22:19
22:20
2221

Channel 1
oz
Stack
Exhaust
Yodv
15.262
15.294
18,239
15,109
14.878
14,876
14.793
14.724
14,692
14.678
14.655
14.634
14.488
14.418
13.779
13565
13.147
12.605
12.305
12.245
11.996
11.691
11.653
11.770
11.785
11.840
12.034
12.280
12.584
12.828
13.085
13.309
13.508
13.677
13.827
13.980
14.089
14,192
14,289
14,386
14.399
14.089
13.297
12,190
11.230
10.495
9.946
9.580
9.255
8739
8.227
7548
7.914
8.188
8.621
8123
5.632
10.119
10.601
11.020
11.288
11.455
11.623
11.836
12151
12.642
13.288
14.001
14.694

£hanngl 2
“ap
Stack
Exhaust
inwG
0.238
Q.1v2
0183
0162
a181
0160
0.159
0.180
0182
0.548
0.268
0.158
0.202
0.727
0.227
0181
0.260
0.674
0.213
0.182
0.338
0246
0163
0.164
0.165
0.165
0.163
0.162
0.164
0165
0.185
0164
0163
0164
0.162
0.166
0.166
0.344
0.702
1.231
1.181
0.676
0.582
0.518
0.469
0.518
1.080
0.845
0.643
0.240
0.271
0.253
0.237
0.223
0.202
0.158
0.158
0157
0.155
0.155
0.165
0.153
0.153
0.153
0.154
0.153
0.154
0.154
0.150

Channel 3
Ts
Stack
Exhaust
degF
56.415
55.890
55.233
55,429
54.835
53.845
53125
52.800
52.369
53.858
57.911
55647
54.958
50.224
50.580
58.718
38,185
B2.476
63.276
81.138
80.693
62.484
60.490
59.670
59.778
60.055
60.510
60.075
58.503
59.424
55.622
39.500
59.002
58,533
58.238
57.998
58.262
59.141
63.220
64.5986
66.896
65.273
64.443
64.037
63.263
B3.216
§6.044
67 330
66.168
64513
62.702
62.204
61.517
60.947
60.254
59.475
58.593
57.903
57.160
56.536
58.328
56.434
56.142
56008
55795
55.657
55334
55.420
54,841



Prepaed by Chedn Alr Erinseng Froertary Solvwe
ST Tk Yoruon 05700493

Coopighls 2604 Clear Al Enginipbling Ik,

23:22
22:23
32:24
22:25
22:26
227
2228
22:29
22:30
22:39
2232
2233
22:34
22:35
22:36
22:37
22:38
239
22:40
22:41
32:42
22:43
22:44
2245
22:46
247
2248
22:49
2250
22:51
22:52
22:53
22:54
22:55
2256
22:5%
22:58
22:59
23:00
23.01
23:02
23:03
23:04
23:05
23:08
2307
2308
2305
2310
2341
2512
2313
2314
2315
2316
2317
2318
2318
23:20
2321
2322
2333
2324
23:25
2326
2327
23:28
23:29
23:30
233
23:32
2333
23:34
23:35

Channel 4
Q2
Stack
Exhaust
Yadv
15.355
15.951
16,440
T6.885
17.256
17.578
17.844
18.039
18.302
18.462
18,564
16.684
13,788
15.8692
168,963
19038
18.965
18347
17.403
16.669
16.394
15,402
16.579
16.783
16.500
15.372
13.386
12.458
11.374
10.732
10,481
70.351
10.953
11.740
12.731
13.585
13.659
13,083
12.238
11.206
10.390
9.626
8.070
814
2.923
2.452
9.893
9.546
8.842
8178
7.832
T.821
8.024
8.309
8.576
8,878
9.263
9.725
10.253
10.791
11.333
11867
12.387
12.884
13.380
13.834
14.278
14,668
14.931
15.248
15.398
15.542
15.640
15.724

Channel 2
ap
Stack
Exhaust
inWeC
0150
0.154
0154
0153
0158
155
0.154
0153
0.155
0158
0157
0156
0.154
0.564
0.759
0.403
0.149
0.155
0.151
0.154
0.183
0.168
0.158
0.153
0153
0.153
0.154
0.153
0.152
0151
0,151
0.153
0.431
1.106
1013
0.968
0.933
0.895
0.854
0.808
0.8017
0.326
0. 156
0.170
0.160
0151
0.151
0151
0.153
0.156
Q156
0.155
0155
0156
0.158
0.157
0157
0.158
0.158
0.15¢
0.157
0156
0157
0.155
0.157
Qiar
0158
0158
0.158
0.158
01568
0.158
0158
0.158

Channel 3 *
Ts
Stack
Exhaust
degF
53.830
53.196
53.105
53.154
53.406
53.816
54.100
53.811
54.122
54.433
94.523
54.982
55.174
57.079
©61.885
61.836
58.778
57 089
56.221
55.435
55.993
56.108
55.610
55.248
55.278
55.480
55118
54.912
54.416
54.311
54,590
54.472
55.17¢
63,920
68.418
70.143
71.110
70.783
7(.185
70.042
63.977
67.005
63.895
61.780
60.989
£0.096
59.038
59.033
54.039
58.377
59.930
60.332
B60.385
60.218
60.412
B60.713
60.953
60.661
60.383
60.067
59.890
59980
59,894
59.994
59.648
60.267
60.098
60.657
61.348
61.402
61.607
61.559
81.794
61.992



Prapared by Clean Ad Enginting Fropriviay Saftware
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23:36
2337
23:38
23:3%
2340
2341
23:42
2343
23:44
2345
23.46
2347
23:48
2349
23:50
23:51
23:52
2353
2%:54
2335
2356
23:57
2358
A3:59
00:00
00:1
00:02
06:03
00:04
00:05
00:06
00:07
0008
00:09
00:10
00:14
Of:12
00:13
00:14
00:15
a0:16
0317
00:18
0019
00:20
0021
00:22
00:23
024
00:25
0028
0027
00:28
0028
00:30
00:31
00:32
00:33
00:34
00:25
00:36
0037
00:38
00:39
00:40
00:41
00:42
0o0:43
0044
00:45
00:46
00:47
o048
00:49
0050

Channel 1
0z
Stack
Exhaust
%dv
15.820
15.880
153.837
16.005
16,101
16.255
16.488
16.821
17.188
17.562
17.877
18.058
17.520
16,355
15.119
14.115
13.414
13.086
13.051
13.250
13.583
149073
14.565
15.163
15.766
16.354
16.960
17.459
17.892
18.227
18.5M1
13.777
19.008
19,140
19.285
19.365
19.463
19.523
19.583
19.620
19.381
19.422
19,260
18.147
14.100
19,089
19.107
19.002
18.513
17.783
17.138
16.629
16.314
£6.100
15.967
15.888
15.840
15.797
15.799
15.851
15.959
16.119
16,267
16.357
16.410
16.422
16.437
16.433
16,450
16.431
16.440
16.43
16,472
1€.447
16.339

Channel 2
ap
Stack
Exhaust
inWC
0.158
0,158
0,155
0.156
0.156
0.156
0.157
0156
0.166
0.162
0.158
0.160
0163
Q.180
0.7180
0159
0.158
0157
0.158
Q.158
0.159
0.158
0.156
0.158
¢.152
0.180
0.158
0158
0,163
0.163
0.1¢é1
0.159
0158
0159
0.159
0.168
163
0162
0163
0182
0.160
0.160
0.163
0162
0171
0.168
0.185
0.164
0163
0.162
0.162
0.162
0.152
0.182
0181
0.181
0161
0.167
0182
G181
G.161
0.160
Q161
0.160
0158
0158
0.160
0160
0.158
0218
0.208
0.384
0.216
0154
0.154

Channel 3
s
Stack
Exhaust
degF
B2.5562
62,632
62.508
62502
62,454
62.251
61.660
61.533
61.568
62.190
61.700
61.291
©61.453
61,148
51.312
61.812
61,5945
§1.178
60.543
60.072
50.953
60.177
60.185
60.153
€1.045
61.530
61.058
60.581
60.593
60618
51.422
61.642
61.585
61.784
61.758
61.356
41545
61.551
61.787
62.276
62.998
63.680
63.655
63.591
§3.827
63.753
63.488
64.008
64.114
64.120
63064
62.999
62,190
61.885
61.924
B62.127
B62.664
63.156
83,709
£3.850
63.475
83.278
§3.546
64,162
64.186
§3.654
63.577
63.498
63.749
64.509
66.233
67.540
GE.342
66.813
65.751



Frepased by Clsan Ar Engivating Fieplitsy Sefbase
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00:54
03:52
153
70:54
0055
0056
Q57
058
00:59
01:00
0t:01
01:02
01:03
01:04
01:05
o106
0107
01:08
01:09
o119
0i:11
01:12
0113
01:14
0115
0116
o117
01:18
a1:19
01:20
01:21
0122
01:23
01:24
01:25
01:26
o:27
01:28
01:29
01:30
01:31
01:32
01:33
01:34
01:28
01:36
01:37
01:38
01:39
01:40
o1:41
01:42
01:43
01:44
01:45
0148
01:47
01:48
01:49
01:50
q1:81
01:652
01:53
01:54
01:65
01:568
01:57
01:58
0159
02:00
001
nz.02
02:03
0204
D205

Channel 1
0z
Stack
Exhaust
Sodv
16.053
16.864
15.618
15.883
15,986
15.074
16.100
16.099
16.081
18,168
16.295
16.485
16.677
15310
16.885
16.905
16.884
16.838
15.847
16,912
17.014
17.087
17.090
17.035
16.951
16.560
16.751
16.580
16.263
15.895
15.687
15.637
15.700
15.788
15.883
15.997
16,129
16.346
18,223
15.241
13.771
12.336
11261
10.642
10.453
10,579
11.039
11.714
12,453
13.164
13.776
14.019
13.384
12,167
10.9435
9.988
9.464
9.305
9 426
9.782
10.390
11.158
11,855
12710
13.339
13.366
12.713
11.742
10.721
4.930
9602
9.718
10.195
10.971
11.831

Channel 2
ap
Stack
Exhaust
inWweG
0.154
0.1567
0.157
0.155
0.156
0.156
0.153
0.153
0.154
0158
0.15%
0.155
0.154
0.154
0133
0.152
0.153
0.152
0.155
0.157
0.157
0.155
0.155
0.155
0.159
Q.187
0.154
0.154
0.155
0155
0.156
0.155
0154
0153
0153
017
0.160
0.156
0.154
0.154
0.135
0.155
0.156
0.158
0.155
0.157
0.157
0.157
QA7T
0.163
0.155
0.154
0.155
0.185
0.155
0.157
0155
0.157
0.157
0.158
159
0173
0.180
0162
0.155
0152
0151
0151
0152
0151
0145
0151
0.221
0.274
0.314

Channel 3
s
Stack
Exhaust
degF
B5.188
B5.120
63.085
65.441
65.546
65.850
65.800
64.930
64.623
84.753
65.219
B4.865
64,587
64,361
654.066
63.728
63.617
63.886
63.802
64.251
64.500
64.700
65.275
65.200
85.206
B4.775
654521
64357
64.941
65.662
65.100
64.571
64.665
65.228
64.786
54.640
54.907
G64.606
G64.813
64.940
69.148
65.138
64.791
64.576
64.821
64.681
B55.092
65.209
63110
85.071
84,882
54,482
64.384
64,685
64.627
64,833
65.337
65.204
64 878
64878
65.048
65.059
65.051
65.070
84.703
64,407
64.245
B3.713
63.438
63.213
53.096
$2.958
63.448
B5.683
66.392



Fiepaed by Clesn At Exgimasing Proprifany Sohtsare
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02:08
0207
0208
02:09
nzZ:10
02:11
0212
0213
02:14
02:15
021§
0217
0218
0219
0Z:20
o2
02.22
02:23
02:24
02:25
02:35
02:27
02:28
02:29
02:30
0zZ:31
02:32
02:33
02:34
02:35
02:38
02:37
02:38
02:39
02:40
02:41
02:42
02:43
02:44
02:45
02:48
02:47
02:48
0249
02:50
02:.57
02:52
02:53
02:54
02:55
02:58
02:57
02:58
02:59
03:00
03:01
03:02
03.03
03:04
03:05
a3:.06
03:.07
03.08
03:09
03:10
o311
0312
03:13
G314
03:15
0316
Q3Tr
03:18
0319
03:20

Channel 1
0z
Stack
Exhaust
Sedv
12.831
13.469
13.825
13.712
12.839
11.557
10.178
8.903
787
7189
6.927
5.956
7.233
7.641
8.106
B.556
B.958
©.790
0.581
9.828
10.034
10.214
10.378
10.519
10.644
10.747
10846
10,835
11.027
11.168
11.345
11.518
11.662
11.726
11.730
11.847
12104
12.385
12.672
12.974
13.254
13.513
13.722
13.907
14.081
14,187
14,283
14,282
14,449
14.520
14.634
14.748
14,865
14,950
14.944
14.959
15.004
15.077
15,127
15.136
15.122
15.103
15.068
15.026
14.586
14,955
14.928
14.895
14.866
14.8582
14,827
14.84%
14.870
14,927
15.031

Channel 2
ap
Stack
Exbaust
inWC
0.309
0.472
0.548
0.577
0.559
0.363
0.150
0.133
0.153
0.153
0.154
0.154
0.155
0.156
0.156
0.155
0,134
0.154
0.154
0.153
0154
0.152
0.153
0.152
0152
0151
0.153
0.153
0.153
0.154
0.155
0.156
0153
0.156
0157
0.158
0.159
0.158
0157
0.158
0.158
0.158
0.157
0.157
0,158
0.156
0.155
0.158
0156
0.157
0157
0.156
153
0.154
0.154
0154
0.154
0.152
0153
0155
0155
0155
0.156
0.158
0.155
0155
0.155
0.156
0.181
0.194
0.156
0.156
0.158
01585
0156

Channel 3
Ts
Stack
Exhaust
degF
86810
68567
70.706
71,659
71.565
71.528
68.941
67.652
G7.138
66.636
63.790
65.892
65.832
63,646
B6.126
66.230
66,208
65881
65651
65.265
64.978
64.453
64.738
65.180
65.006
64.778
64.556
64,062
63.573
£83.260
63.349
63.658
64.637
G4.448
64.331
64.561
65.331
66.016
85.753
65,611
B5.976
65.473
§4.838
64,487
64,208
64,407
64.444
64.352
64.539
64.858
64.463
64.432
64,271
64.081
B3.662
63.809
64,2686
G4.424
63.828
63.953
54.578
54.781
64,569
64748
84460
64.206
64,530
§4.710
64.632
BE.105
B6.455
66.580
55.861
54.943
65.087



Prepawnd by G Alr Ergineeong Propnetary Saftuerg
%5 CEM Yeruon 08 204g5

Compiahl 3 S04 Etsan Al Engineesing 11

jicivd]
03:22
G3:23
03:24
03:2%
03:26
03:27
03:28
03:29
03:30
0233
03:32
03:33
03:34
03:35
03:38
0337
03:38
03:39
03:40
a3:41
03:42
03:43
03:44
03:45
03:46
03:47
03:48
03:48
0250
03:51
03:.52
03:53
03:54
03:55
03:56
03:57
368
02:59
04:00
04:01
04:02
04:03
04:04
04:05
Q4:06
04:07
04:08
04:0g
04:10
04:11
D412
04:13
04:14
G415
04:16
04: 1%
04:18
a4:19
04:20
0d: 21
04:22
0d:23
04:24
04:25
Q4:26
04:27
04:28
04:29
04:30
0d:31
04:32
[4: 23
04:34
04:35

Channal 1
02
Stack
Exhaust
Yo liv
16,123
15.164
15167
15427
15.079
15.031
15.008
14,955
14.942
14.913
14.855
14.537
13,540
13,428
13136
13.034
13.088
13.221
13.391
13.607
TABVT
14157
14.424
14 654
14,788
14.865
14,915
14.928
14.932
14.628
14913
14.900
14.903
14,887
14.869
14.846
14.71
14.708
14590
14,440
14.300
14.213
14.186
t4.131
14.054
13.606
13.471
12.958
12,392
11.828
11.300
10.908
10.743
10.751
10.884
11.060
11.222
11199
11.245
11.553
11.920
11.997
12,106
12.408
12.840
13.274
13.638
13.812
13,967
13.648
13,112
12.569
12,107
11.742
11.440

Channel 2
Ap
Stack
Exhaust
inWC
0.156
0,154
0155
0156
0.156
0.156
0.155
0.157
0.157
0.154
0.135
0,155
0.157
0157
0.157
0.156
0.157
0.157
0.158
0.156
0158
0157
0.156
0.157
0.156
0.157
0.156
0157
0.158
0.157
0.157
0.158
0.192
0.206
0.201
0.201
D.201
0.1%8
0.188
0.1s8
0.199
0.240
0.316
0.441
0.495
0.493
0.484
0.426
0.201
0.201
6.200
0.198
0.203
0.586
0.384
0187
0.197
0.631
0.308
0191
0.192
0.188
0.207
0.238
0.325
0.788
0903
aTis
0.526
0.542
0.5584
0590
0814
0.630
0.638

Channel 3
Ts
Stack
Exhaust
dagF
65.927
65.302
64,486
64440
64896
65.100
65.082
64,469
64.112
63.543
53.367
63,800
64,527
£5.583
65.826
65.195
64.383
64.317
64.314
64.179
£3.654
64,432
64.117
54.081
£4.354
64236
64.275
64.727
65.007
65460
65,785
65.697
66.039
66.682
56.549
£6.243
56.184
66.900
66.973
66.501
66.753
66.903
68.662
69.400
70.535
71.219
70.944
71,183
69.622
68.709
£8.292
67.823
67.681
67.942
¥O¥7T
69.070
68.270
69.372
71.256
65,966
68,164
67.214
67,156
67.469
57.588
69096
70.962
71.279
¥2.i75
72341
74773
71977
71.664
71,099
71.107



Prepaved by Chean Air Enpnewing Propeiary Sefrvars
55 CEM varon REIIMGS

Canynghl S 1004 Gear Ak Evgiiurring e

04:36
0d: 37
(1:38
04:309
0440
044
04:42
04:43
R T
0445
04:46
04:47
04:48
0449
04:50
04:51
0452
04:53
04:54
0455
04:56
D&:57
Q4:58
04:59
05:00
05:01
05:02
05:03
05:04
05:05
05:06
05:07
05:08
05:09
05:10
05:11
0512
0313
05:14
05:15
03:18
0517
05:18
05:19
05:20
05:21
05:22
05:23
05:24
05:25
05:26
05:27
05:38
05:29
05:30
05:31
05:32
05:33
05:34
05:35
05:36
05:37
05:38
05:39
05:40
0541
05242
05:43
05:44
05:45
05:46
0547
05:48
05:49
05:50

Channel 1
02
Stack
Exhaust
“dv
11159
10.886
10.636
10.444
10.365
10.470
10.548
11,365
11.972
12,577
15,153
13,680
14,161
14,569
14.932
15.257
15.522
15.760
15.953
18122
16.264
16.387
16.484
16.587
16,682
16.719
16.770
16.820
16.857
15.898
168.923
16.950
16.976
17.005
17.03¢
17.060
17.078
17.084
17.108
7,130
17.138
17.143
17.154
17.156
17.470
17.154
17.156
17.153
17.156
17.150
17149
17,141
17.180
17,172
17.184
17.188
17.167
17158
17.181
17.188
17.151
17.149
17144
17.153
17149
17,166
17.165
17.163
17165
17.182
17168
17.142
17,137
17.145
17.160

Channel 2
ap
Stack
Exhaust
inWG
0.522
0.381
0.163
0.204
0.207
0.207
0.207
0.207
0.208
0.208
0.209
0.209
0.210
0.208
0.205
0.207
0.207
0.208
0.208
0.208
0.206
0.207
0.206
0.208
0.zz28
0.245
0.241
G180
0.08{
-0.012
0113
0.199
0.201
0.202
0.202
0.207
0.208
0.208
0.202
0.203
0.203
0.203
0.202
0.202
0.203
0.204
0.204
0.200
0.201
0.201
0.205
0.209
0.209
0207
0.206
0206
Q.205
0.205
0.2M
0203
0.202
0.202
0202
0.796
0.196
0197
0188
0.201
G.200
0.201
0.200
0,196
0206
0212
0214

Channsl 3
Ts
Stack
Exhaust
degF
71.261
71.627
70,687
B9 885
53,439
68.549
65.584
66,395
69.118
69.311
69.348
69.137
£0.383
69,560
63.843
67.828
67.580
58.223
68.040
67.684
67.749
67607
67.857
63.103
67.475
67.152
66854
66.403
66.050
B5.673
65.813
66.555
B7 457
€7.240
G66.987
67.320
§7.347
63.323
69,1432
69.484
69.476
69.228
68.646
B7.569
66.626
66.352
86,723
66.788
66.613
67.035
67.284
67.291
&7.036
56,519
66.216
65.582
65.663
66.350
67.149
68.051
68.510
65240
GV.155
66.722
65.749
£65.699
65.818
66.172
86,173
66.272
66.758
66.962
66,809
67.285
67.347



Prepaund by Chean Ait Engineetig Prnlietay Sofhes
36 TEM varimon P6-200e5

Comrghit & 24 Chean Al Ergnening I,

05:51
05.82
08683
05:54
05.55
05:56
0557
05:56
05:58
0800
0601
06:02
0&:03
06:04
06:05
08:05
0647
06:08
06:09
05:10
06:11
06:12
06:13
06:14
06:15
06:16
0617
06:18
08:1%
08:20
0&:21
05:22
05:23
05:24
06:23
08:28
0f:27
05:28
08:29
06:30
06:31
0G:32
06:33
06:34
Q6:35
06:36
085:37
08:38
06:39
0640
06:41
0542
05:43
06:44
06:45
08:46
D647
06:48
06:49
06:50
06:51
08:52
06:53
06:54
06:55
06:56
06:57
06:58
06:59
0700
0701
a7z
0703
o704
o705

Channel 1
02
Stack
Exhaust
%etv
17173
17183
17.189
17172
17153
17120
17.103
17.091
17.080
17.070
17.078
17.081
17.089
17.081
17.084
17.076
17.097
17.076
17.083
17.053
17077
17.091
17.076
17.083
17.083
17077
17.07
17.073
17.077
17.08%
17,0635
17.082
17.053
17.470
17.045
17.049
17.037
17.018
17.026
17.023
17.013
17.030
17.026
17.033
17.032
17.02
17.045
17.030
17.030
17.027
17.036
17.023
17.023
17.009
17.005
%7.000
16.993
17.011
17.004
17.006
17.010
17.010
17.002
16.995
16.983
16.982
16.997
17.010
17.018
17.039
17.055
17.070
17.080
17.077
17.081

Channel 2
Ap
Stack
Exhaust
inWc
0.219
0.201
0.203
0.201
0.199
0.200
0.201
0.202
0.200
0.203
0.204
0.2m
0.150
0.064
-0.027
0.032
-0.025
0,028
0013
0.066
0.014
-0.031
-0.024
0.089
0.195
0.243
0.267
0.247
0.304
0.293
0322
0.328
0.240
0.241
0.148
0187
0211
0.240
0.254
0.302
0.342
0.206
0.313
0.348
0.279
0.319
0.358
0.365
0.340
0341
0.3584
0418
0455
0.483
0474
0.522
0.4
0.568
0.8601
0.605
0.607
0.851
G.e73
0616
0.621
0617
0614
0.654
0.683
0736
0776
0769
0721
0.699
0683

Channel 3
Ts
Stack
Exhaust
degF
67.308
G499
65727
85.213
64.581
B84.100
©64.054
64.552
64615
64.928
63.615
65.308
65.237
65.416
65.281
65.247
65,335
65.793
65.004
65.959
B5.4B4
65.5920
66.328
66.923
&7.192
67.103
66.503
65078
66,178
65.817
65.965
66.654
66.361
65.962
65.630
£5.608
66,452
£6.285
55.644
85,726
85.629
64.911
63.342
655058
65.087
65.580
B65.777
66.245
66.247
65.783
66.039
66.460
86.476
66.442
66.282
£66.304
£86.296
56.480
£6.751
66,673
66221
&67.120
67.528
67.580
66.880
66.303
B5.645
65.666
65.573
66.151
6447
66.333
65.554
66.013
66. 265



Propared by Claan &r Enpineging Propriciry Sofwnrg
52 CEM Veraon (6-ali4y5

Capighl 5 5004 Clean Aw Enginssing Inc.

0706
qrav
0708
07:09
o710
o711
o7z
073
oF:1d
0715
o716
0717
0714
0719
07:20
07:21
or22
07:23
o724
0725
07:28
o7:2¥
0728
07:29
Q730
0731
07:32
07:33
0734
07-35
07:36
0737
07:38
07:23
0740
D741
07:42
o743
07:44
07:45
07:46
aT:47
0748
07:48
0750
o751
0752
07:53
0754
07:55
a7:56
or:5¥
07:58
07:59
06:00
o801
08:02
08:03
04:04
05:05
05:08
08:07
08:08
08:09
0810
081
0812
0&:13
0.4
0815
D218
0817
018
Rk
15:20

Channal 1
az
Stack
Exhaust
“atlv
17.076
17.037
16.847
15.556
16.231
15.9592
15816
15,719
15.680
15680
15725
15.805
15.899
16.01%
16.136
16.234
15,344
15.434
16.513
16.601
16.655
16.731
16.77%
16.8230
16.862
16,8395
16.916
16,944
16.953
16.979
16987
16995
17.023
17.020
17.024
17.026
17.010
16.983
16.569
16.928
16,933
16.886
16,817
16.756
16.733
16.743
16.757
16.774
16,615
16.678
16,092
17.133
17.204
17 488
17.639
17.709
17.956
18.114
18.263
18.388
18.502
18.808
18.699
18.791
18873
16927
18.982
18,770
18,224
17.670
17.290
16,800
16.338
157711
15.373

Channel 2

Ap
Stack
Exhaust
InwG
0.676
0.869
0.673
0.631
0.632
0.671
0.629
0.673
0.696
0.754
Q.72%
0.685
0.688
0.630
0652
0811
0.614
0.594
0.593
0.546
0.552
0584
0641
0.718
0.744
0.743
0.774
0.744
0691
0685
0655
0203
0204
Q.207
0.202
0.208
0204
0.270
0228
0.201
Q.204
0.206
0.205
0.200
0165
0.150
0.153
3154
0.156
0.153
0.155
0157
0158
0139
0.156
0.155
0.156
0157
0157
0156
0435
0156
0.156
0.506
0,780
0.251
0185
0322
0.541
0.423
0.264
0176
0.152
0155
0151

Channal 3
Ts
Stack
Exhaust
degF
©6.261
€6.288
66.100
65.952
65.585
63.862
65.503
66.359
66.193
65.959
65411
55.081
64.840
64,431
54838
64.785
85.427
64.597
64.352
64085
64.153
64,185
64,189
84,374
64,105
64.360
54.807
64,928
64.442
64.402
§4.819
64.473
63.7N
63.941
64.128
63.823
64.249
64793
86.160
65,195
635,533
£5.810
§5.484
65.047
64.318
§4.208
63.048
62.797
63.183
83317
63.410
63.406
83.197
62.564
62.094
62.433
62,214
62z.487
62 146
51.826
62.291
63.077
§3.362
54.958
50.838
65.020
65.602
65.068
67.341
88.415
86.663
65,280
84.268
63,879
63.484



Prepmnd by Clemn &ir Enpnesering Propeictary Scfte
55 CEM Vertitn 1820495

Copptit & 24 Clean Au Enginssing Inc.

08:21
08.22
08:23
08:2d
08:25
08:26
oy
08.28
08.29
08:30
48:31
08:32
08:32
08:34
08:35
08:34
087
0B:28
08:39
08:40
0&:41
08:42
05:43
0844
DB:45
08:4%
0B:47
05:45
08:49
08:50
08:51
08:52
08:53
08:54
03:55
03:58
08:57
03:58
08:59
09:00
08:01
0502
09.03
09:04
049:05
09.06
03:.07
08:08
09:0%
09:1Q
09:11
09:12
0913
0914
09:15
091186
09:47
0g:18
09:19
08:20
08:21
09:22
09:23
09:24
09:25
09:26
0927
0828
0%:29
09:30
09:31
09:32
09:33
08:34
09:35

Channal 1
o2
Stack
Exhaust
%av
15.166
15.169
15.330
15.589
15.861
16.187
16.489
16.797
17.080
17.236
17.571
17.801
17.994
18.174
18.329
18.478
18.607
18.720
18.811
16.907
13.994
19.074
19.139
19.195
9.240
19.29%
19.348
19,368
19.404
19.442
19.474
19.495
19.517
19.524
19,389
19.076
18,751
18.572
18.230
17.728
15.396
12.743
16,328
17.175
17.473
17.667
17.480
17224
17.529
17.826
18.017
18.241
18.338
18.384
18,466
18.529
18.564
18.613
18.648
18.691
16,397
9.370
5.732
4.684
5.562
§.080
10.041
10.320
10.645
11,116
11.780
12182
35675
4175
5.388

Channel 2
ap
Btack
Exhaust
inwe
0153
0.134
0.158
0.155
0,156
0.152
0.152
0135
0.153
0.156
0.1538
0.155
0.153
Q.154
0.152
0153
0.153
0.156
0.153
0.155
0.153
0.152
0132
0.153
0.156
0.155
J.154
0.154
0.150
0152
0.458
0439
0.148
0150
0.324
0.548
0.145
0151
0.357
4517
0.147
0.153
0.154
0.152
0.154
0.152
0.152
0.150
0.1582
0.155
0.154
06.152
0.153
0.154
0.150
0.150
0.153
0.154
0.154
0171
0.181
G158
0.156
0151
0.154
0.150
0.167
0.265
0.289
n.3ig
0.342
0.359
0367
0367
0.350

Channel 3
15
Stack
Exhaust
degF
83757
63670
63.389
63,628
63,500
63.651
B3.008
B2.770
62.537
62.504
82,791
83.218
63.322
63.686
63.942
63.285
63.335
63.815
63.576
83.256
63.318
62.865
62.353
82 285
62.871
63.175
63105
62.542
62.254
62118
63.065
67.855
B5.244
G63.948
53.473
£7.353
64.781
64.047
64.953
§9.460
66,958
65.329
64,674
64.428
64.352
64141
64.142
84051
63.900
B84.057
63.397
53.602
63 863
64,173
63.610
62.847
63.072
63.272
62.782
62.902
63.659
63.661
53,369
63.769
54.278
63,963
B83.180
64.195
65,433
67.027
68.276
68.249
58.191
88.014
69.703



F repmend iy Clean Alr Engnesiing Progristary Safhvare
55 CEM Vedtlon 05-2004g5

Copyright 5 2004 Slean Au Enginsoring ks

09:36
ai=pc g
08:38
08:38
G940
09:41
042
09:43
0944
00:45
046
09:47
0%5:48
09:48
0250
051
0252
0053
09:54
09:55
09:56
03:57
09:58
09:59
10:00
100
10:02
10:03
10:04
10:05
10:06
1007
10:08
10:09
10010
11
1012
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:32
10:23
10:24
1025
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
0.4
10:42
10:43
10:44
10:45
i0:46
10:47
1048
149
10:50

Channel 1
o2
Stazk
Exhaust
Yadv
6.348
10,120
11.640
11.847
5.001
nrra
0.903
2460
4,572
5.285
8.620
14 432
16.160
16.739
7503
0.532
0.684
1.969
3.294
3.665
3,488
2.869
3.989
8734
13.806
15.246
15.601
15.842
16.049
16.215
16.388
16.567
16.703
16,853
17.000
17117
17.228
17.327
17.464
17,100
15.017
17.166
18.013
18.357
18.508
18.552
18.589
18.580
18,620
18.801
16.628
18.686
18.714
18.722
15.739
18.736
18.731
18765
18.767
16.774
18.783
18.724
18.778
18,797
18.834
18,789
18.851
18.807
18.799
18.818
18.816
18.628
18.824
18.841
18.799

Channet 2
4p
Btack
Exhaust
inWcC
0.331
0.314
Q.310
0.302
0.275
0.258
0.147
Q.146
0.158
0.148
0148
0.148
a.172
0167
0155
0153
Q0.155
0.157
0151
0151
0.145
0.148
0.150
0.158
0152
0.149
3451
0.152
0151
0148
Q.157
0.152
0157
0.152
0.153
0.154
G157
0.154
0.189
0.161
0.181
0158
0155
0.160
0.158
0163
0.153
0150
0.160
0.157
0.157
0.154
0.154
0155
0.157
0.154
1357
0.155
0158
0.159
0.157
0.157
Q.157
0.153
0157
0154
0.185
0154
0.155
0.155
01585
0158
0157
0.157
0.156

Channel 3
Ts
Stack
Exhaust
degF
69.260
67979
B7.775
B7.406
66,673
67.501
67.414
65.852
65.608
84.870
65.286
64.812
54.560
54.540
64.489
65.110
63.430
63878
63,481
63.4M
B63.570
83.804
64.330
83,853
53,326
B3.783
G6d.405
§3.740
Ga.114
B84.713
64.004
64.395
64.973
64.716
54.810
64.802
64.624
65,335
65.642
65.660
64.458
64.207
64,961
64.639
B4. 183
64.308
63.937
64,576
54,867
54.508
§4,329
64,153
64.110
83,975
64.217
64171
64 550
64.680
64,864
64,921
64.865
65.282
65,317
65,782
55,447
54,570
55,305
5£.340
55.586
86.299
£5.609
65.551
65.576
85,505
65.360
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10:51
10:42
10:53
10:54
10:55
10:56
157
58
10:59
11:00
11.01
11:02
11:03
1104
11:08
11:06
1107
11:08
11:09
110
11:11
11:12
11:13
11:14
1118
1116
11:17
11:18
11:19
11:20
11:21
1:22
11:23
11:24
11:2%
11:28
11:27
11:28
i1:29
.30
11:31
11:32
11:33
11:34
11:35
11:36
11:37
11:38
11:33
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:48
11:40
11:51
11:52
11:53
11:54
11:55
M58
11:57
1i:58
1159
12:00
120
12:.02
1203
12:04
12:05

Channel 1
0z
Stack
Exhaust
Yetdv
18.786
18,613
15.823
18.768
16,797
18.781
18.796
16.807
18777
7.551
-0.001
-0.002
-0.001
0.305
2535
3.288
3.854
4.7
5.596
5.450
7.280
8.060
8.808
9.489
10.003
10.383
10.658
10,889
11.155
11.381
11.616
11.800
11.841
11.621
12,349
13.385
13.668
13.480
12.884
12,852
12.820
13.028
13.081
13.192
13.335
13.473
13.600
13.692
13.743
12.809
13.944
14.114
14.289
14.367
14,451
14.583
19,194
15.507
15.618
15.569
15.049
14.835
14.649
14.903
14.921
14,960
15.011
15.048
15.036
15.012
14,533
14.872
14 885
14.879
14.683

Channel 2
Ap
Stack
Exhaust
inwcC
0.157
0.158
0.160
0.162
0.157
0.163
0.155
0.163
0.1682
0.130
0.124
0132
0.144
0.152
0.149
0.149
0,143
0151
0.152
0.156
0.155
0.156
0157
0.157
0.158
0.158
0.158
0.159
0.160
0.158
0.156
0.218
0.205
0.149
0152
0152
0157
0.159
0160
0158
0158
0.156
0.1586
0.157
0.1562
0.158
0.157
0.163
0167
0.180
0.162
0.156
0.159
0.161
0.183
0,154
0.153
0.155
0.160
0157
0.180
0.157
0.158
0.158
0159
a.159
0.160
0.157
0.155
01586
0157
0.156
0.184
0.224
0178

Channel 3
Ts
Stack
Exhaust
deaF
85.810
65,500
65.938
65.222
65055
65843
B5.3149
65632
B5.851
65887
53.464
B5.202
84.912
63.87%
53631
64.482
64913
65.089
654323
64.303
55.430
§5.265
65.023
64.630
54,163
54.258
54.598
55,162
64,287
63448
G587
G100
84.741
117.433
117.410
67.651
§2.685
53.231
£1.688
§1.010
60993
62183
51.850
52.832
62.2948
61.952
61.951
61.513
B1.223
60905
60725
80.162
£0.821
60.556
60.103
80,3486
50,436
&0.954
62192
63122
63.241
63.207
62.8458
G63.267
62.155
62.843
83246
63.416
62.592
B2.045
61.914
§2.233
52.243
62.436
62.435
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12:06
12:.07
12:08
12:08
12:140
1211
12:12
12:13
1214
1215
12:16
1217
12:18
1218
12:20
12:21
12:22
12:33
12:24
12:25
12:26
12:27
12:28
12:29
12:M
12:31
12:32
12:33
12:34
1235
12:36
12:37
12:38
12:39
12:40
12:41
1242
12:43
12:44
12.45
12:46
12:47
12:48
12:49
12:50
12:51
12:52
12:53
12:.54
12:55
12:56
12:57
12:58
12:59
13:00
1301
13:02
13:03
13:04
13:05
13:08
1307
1308
13.09
1310
1311
1312
15313
1314
1315
1316
1317
1318
13:19
13:20

Channel 1
o2
Stack
Exhaust
%dv
14 410
14.454
14.526
14.801
15.280
15.458
15 487
15124
14.780
14.752
14,762
14.752
14772
14.807
14.854
14.917
14,939
14.965
14,932
14.929
14.997
14.871
14.862
15008
14,995
15.157
15.604
15.741
15.302
15568
15123
15.035
15.003
15.020
15.032
15.059
15.029
15.062
15079
15,082
15.024
15.048
15.101
15.081
15.101
15.107
151138
5168
15,747
15.932
15.0625
15723
15.312
15,198
15.214
156.204
15.230
16.271
15.282
15.339
15.348
15.305
15.271
15.273
15.302
18,274
15.239
15.224
15.068
14.950
15.507
15.789
15.829
15,704
15.243

Channel 2
4p
Stack
Exhaust
inWwG
0.15¢
0.158
0.156
0.154
0154
0.135
0158
01560
0.160
0.158
0.160
0157
0.157
0.157
0.156
0.156
0.154
0.156
0.167
0157
0.180
Q164
0.166
0.158
0157
0.156
0157
0.157
0158
0.155
0157
0.159
0157
a.152
0.161
0.159
0.155
G155
0158
0,159
0.182
0.163
0.162
0162
0184
0.163
0.167
0162
0.160
0.161
0.158
G157
0161
0.138
0.159
0153
a.151
0.152
0158
0.153
161
0185
0.163
0.160
0.1€0
3.159
0175
0.2
0172
o181
0.1865
0167
0156
0.184
0.161

Channel 3
Ts
Stack
Exhaust
dagF
62.083
62,492
62,445
63,1468
61.764
61.035
61.234
62,451
62.942
62181
g2.690
82175
82,825
64,113
64.018
63.551
B83.162
G63.710
63.437
53.669
£4.073
685418
66,432
58.970
§6.151
66.558
67.020
66.622
66.408
65.974
65,497
65.257
64.875
64,625
54.337
64.184
64.280
64.026
64,565
65.731
66.622
66.474
G6.774
66.496
E5.080
63.602
64.828
64.094
65.556
66.159
£6.000
66,189
65.618
64,652
64.374
64 520
64.222
64.085
64.328
64,330
64.600
65.097
64,805
64.247
63.824
54,559
65,194
56,436
56,394
87.027
B87.4831
68.079
88.560
&8.279
67.571
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13:24
1222
13:23
1324
13:25
1326
13:27
13:28
13:29
13:30
123
13:32
13:33
13:34
13:34
13:36
13:37
13:38
13:39
13:40
13:41
13:42
13:43
1344
13:45
13.46
13:47
13:48
13:48
13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
1356
13:59
14:00
14:01
14:02
1403
14:04
14:05
14:06
14:07
14:08
14:09
14:10
14:11
1412
14:13
14114
1415
1416
1417
14:18
1419
14:20
1421
14:22
14:23
14:34
14:25
1426
14:27
14:28
14,29
14:30
14:31
14:32
14:33
14:34
14:35

Channal 1
oz
Stack
Exhaust
Yodv
15157
15.028
14.904
14772
14.765
14.91
15.001
14.832
14.879
14 858
14.839
14.708
14.850
14,924
14.94%
14.708
14.808
15.020
15.324
15.416
15.559
15.260
14.963
14 975
15.000
15.025
15,085
15,158
15.207
15.167
15.168
15134
15124
15.021
14.790
14,797
15.000
15.052
15.040
19.200
15.292
15555
15.853
15.368
14777
14277
14.395
14.810
14,578
14,489
14,220
14.030
14.237
14.485
14.53T
14.500
14,363
14.336
14.425
14.523
14.567
14.840
15.471
15.617
15.652
15,252
14.726
14.669
14.620
14,584
14,552
14,608
14 643
14.840
14,636

Channel 2

ap
Stack
Exhaust
INWG
0,160
0.197
0.189
0.185
0.170
0.203
0.161
0.16%
G170
0.201
0.162
0.166
04974
0.202
0.166
0182
0973
0.194
0.165
0.166
0.162
0.160
0,153
0.162
0.159
Q.187
0.158
0.180
0.160
0159
0.160
0.205
0.2
o172
0.152
0154
0.156
0.156
0.155
0154
0.152
0.154
0.156
0.155
0.154
0.159
0164
0165
Q.164
0.160
0.163
0.163
0158
0.160
0.155
0.180
0.15%
0.159
0.160
0158
G157
0.158
0.458
0.160
0150
0159
0.161
0.183
0162
0.180
0157
0157
0155
0.158
0.159

Channal 3
Ts
Stack
Exhaust
degF
B7 160
67.456
66.978
66.420
64.146
64.379
64711
64734
64.873
66,136
65,783
65.642
64.912
66181
65.866
65.621
63.580
66.504
65.884
64.653
64.374
54.080
54.992
64585
63.867
64161
64.768
64.808
64.037
64.668
64.938
54,386
B5.818
65,322
53.610
83.170
63.087
62.435
62.682
62 694
62.405
681.408
61,280
B1.672
61.850
£1.433
60.898
B1.315
B2.877
§4.536
65.728
63.368
65.379
65.682
64.805
63.780
62.443
62.169
62.272
63.254
63.041
B3.135
63.641
64,161
54.258
54,456
64 876
84.829
¢5.189
66.550
&7.029
66,9868
BE.485
56.278
85.710
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1436
1437
14.36
14:39
14:40
14:41
14:42
14:43
14:44
14:45
14:46
1d:47
14:48
14:49
14:30
14:51
14:52
14:53
14:54
14:55
14:36
14:57
14:58
14:59
15:00
1501
15:02
15:03
15:04
15:05
15:06
15:07
15:08
15:00
1510
1511
1512
1513
15:14
15:15
1518
15:17
15:15
15:19
15:20
15:21
15:22
15:23
16:24
15:25
15:28
15:27
15:28
1529
15:30
1531
15:32
15:33
16:34
15:35
15:38
15:37
15:38
15:39
15:40
1541
15:42
1543
15:44
15:45
15:45
15:47
15:48
15:49
15.40

Channel 1
02
Stack
Exhaust
Yotv
14.702
14.727
14.594
14.722
14.744
14.714
14.753
14.780
15.048
15.849
16.048
15.078
15.798
15.234
15.149
15.091
15.097
15127
15.113
15.096
15.105
15.712
16.632
17.578
17.973
13.206
18.326
18.385
18.442
13.492
18.548
18.582
18.633
18,671
18.617
18.351
18.261
18,128
17.999
17.844
16.943
12,386
12,373
14.537
15.889
16.127
16.265
18.340
16.775
17135
17.233
17.292
17.4%3
17.589
i7.722
16.087
11.267
10.243
10,671
11.791
12,608
13.621
14.27%
14,884
15,397
1€.003
17.228
17.881
18.008
18.183
18.287
18.305
18.324
18.389
18,432

Channel 2
4p
Stack
Exhaust
inWC
0.159
0.158
0.158
0.156
0.156
0.159
0.157
0.155
0157
0.158
0.158
0.156
0.158
Q.158
0.158
0,156
0.155
0.157
0.156
0.153
0.185
0.158
0.155
0.155
0158
0.156
0.153
0.154
0.157
0155
0156
0158
0178
0.208
0.1
0.195
0191
0.185
0.208
0.522
0.457
0.207
0192
0.186
0,194
0198
0162
0157
0.159
0.159
0.161
0.158
D158
a.168
0169
0162
0.15%
0.158
0.157
0.154
0157
0.159
0156
0.158
0.154
0182
0155
0.154
0150
0.155
0.155
0.157
0.158
0.154
D164

Channel 3
Ts
Stack
Exhaust
degF
65.001
65.090
64.845
84.708
64,353
64.731
65.563
65.110
64.915
63.928
63,667
53.904
63534
63.814
63.244
62.2891
61.891
61.584
50.941
60.836
60.659
80.192
50.621
60.577
60.138
59.663
58.808
58.549
58.528
58,201
58.636
S8.814
58.467
59.046
59.116
59.783
60.186
60.679
B61.273
63.258
56.434
8551
64.598
65.073
64876
65.672
65.686
64.980
64.901
65.221
64.683
64,865
64.424
54.628
54,946
54.357
B4.119
64,216
64.809
64.524
G4.391
64788
54,430
54.357
B4.214
63.427
63,795
53.977
53.606
B82.733
82182
62.659
63.247
83.754
63,359
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15:51
15:52
15:53
15:54
15:55
15:56
15:57
15:58
1559
16:00
16:01
16:02
16:03
16:04
16:05
16:06
16:07
16:08
16:09
1610
16:11
16:12
1613
1614
16015
1616
1817
16:18
16:19
16:20
16:21
16:22
16:23
16:24
16525
TE: 26
16:27
16:28
16:29
16:30
16:31
16:32
16:33
16:34
16:35
16:36
16:37
16:38
16:39
16:40
16:41
16:42
16:43
16:44
1645
16246
16:47
16:48
16:48
16:50
1651
16:52
16:53
16:54
16:556
16:56
16:57
16:58
16:58
17:00
1701
ing2
in03
17:04
17.05

Channel 1
Qz
Stack
Exhaust
Ydv
18 468
18.455
18.520
18.548
18.554
18.5376
18.604
18.625
18.501
17.782
17.348
17.318
17.510
17.702
17.889
18.119
15.393
18.624
18721
18.762
18.772
18.659
14,955
9.183
7783
7.5504
7.575
7.647
8.610
10.589
12,483
14.919
16.587
17.173
17.356
17.501
17.670
17.787
17.9711
18.019
18.082
18.150
18.220
18.328
18.270
14.432
9.025
7.323
&8.097
9.554
10.887
11,999
12.867
13.665
14.086
14.482
14,786
15,126
15.637
15.982
16.210
16,169
15.984
15.90M
15.858
15,881
15.877
15.884
15.888
15.927
15.840
15,4958
15.976
15.976
15,945

Channel 2
ap
Stack
Exhaust
nwe
0157
0.163
0.162
0.181
0.161
0.163
0176
0.174
0.162
0.152
0155
0.155
0.158
0.151
0.154
0.155
0.158
0.138
0180
0.158
0.452
0.927
0.879
0.856
0.843
0.828
0.772
0.516
0.339
0.189
0.158
0152
0161
0155
0.154
0.156
0.160
0.161
0168
0.157
0.157
1.156
0.159
0.169
0152
0.153
0.150
0.153
0.150
0.156
0.151
0.156
0151
0.154
2155
0.154
0.158
0.153
0.157
01585
157
0.155
0157
Q.56
0157
0158
0.157
0.158
0.155
0.158
0158
0157
0.159
0.160
0.159

Channal 3
Ts
Stack
Exhaust
degF
B84.066
G471
64.650
64.417
64.432
64.745
64.374
63647
63.676
63.950
64.460
64.349
63.372
64.0116
63.830
64.4532
65.165
65.440
65143
65.020
66.238
70.308
72,484
¥2.390
73.629
73.071
¥3.323
¥2.200
69.932
68.396
65.952
65.083
£4.250
64.146
54.077
84.074
64.313
64.566
65.203
64.788
64.591
64.569
64.830
64.591
64.182
64.198
640492
63.656
£3.960
64,561
64,537
64,352
64.667
84,074
65.360
65.158
64.787
63.676
82.120
63.33¢
63.589
63.628
64.014
53.958
B4.137
54,298
65.111
B85.780
64.859
64.833
84.678
64,609
54,575
64.412
64,335
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1706
1707
1708
17:09
1710
171
1712
17:13
1714
1715
17:18
177
1718
1719
1720
17:21
17:22
17:23
1724
17:25
17:26
17.27
1728
17:29
17230
1731
17:32
17:33
17.34
17:35
17:36
1737
17:38
17:38
1740
17:41
17:42
17:43
17:44
17:45
17:46
1747
17:48
17:43
17:50
17:51
1752
1753
17:54
17.55
17:56
iT.E7
17:58
17:59
1§00
18:01
18:02
18:03
18:04
18:05

Channel 1
oz
Stack
Exhaust
Yerdw
15.935
15.911
15,916
15.905
15.940
16188
16.431
16.560
16.518
16.251
16.055
15.960
15,922
15.903
15.866
15.869
15.858
15.858
15.881
15.870
15.885
15.926
16.064
16092
16.008
16117
16.086
16.083
16.105
16.101
16.000
16.095
18.100
16.006
T6.088
16,100
16.088
16.099
16.106
16.115
16.114
16.108
146.114
16.127
16,125
16.134
16.148
16.149
16.137
16.160
16.148
16,153
16.152
16.150
16.151
16,145
16.150
16,136
16.110
16.101

Channel 2
4p
Stack
Exhaust
InNWG
0.15%
0.184
0.157
0.158
0.158
0.160
0157
0.157
0.15%
0.159
0.158
0.159
0.157
0.155
0158
0157
0.157
0.157
0.156
0159
0.157
0.158
0.1598
0154
0158
0.155
0.157
0.156
0157
0.158
0.158
0.156
0.156
D158
0157
0.158
0.155
G6.156
0.186
0.260
0.268
0278
0.281
0.284
0.285
0.283
0.250
0.274
0.269
0.231
0152
0.154
0154
0.155
0153
0,153
0154
0.153
0.152
0154

Channel 3
s
Stack
Exhaust
degF
64,524
B84.340
63.635
64 255
64.503
63.906
B64.283
64,893
64.702
64,304
B54.663
54.680
B54.532
43,876
63.609
63.264
63.506
64.005
54,067
63,913
54.195
65.180
65439
65.033
64,820
64.491
64.700
84.570
65.077
64.839
£4.560
63.774
63,737
64587
64.340
64,450
63.715
63.646
64.146
55.512
65.714
56,108
67.045
67.342
67177
66630
66.029
65.306
64,683
64,205
62,609
62,630
62,304
51.700
51,885
61.082
51.281
51.329
60.727
6{.523

F-22
End of Appendix
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Vantage Strubber Parameter Process Data 1ofi12

Scrubber Flow Pressure Column pH-1 Glycol content
Differential
G Inches HZQ %
Defauit P31A812 PILAI2 P31AI4 SCRUB
Start Oate = 12/16/16 R3ITFTOI08 R37CFTOY04 R37AT090%8 GLYCOL_CALC
Start Time = 18:05:00 PNT ENT PNT RODL
Tatal Time = 1days
Period = 2Zminslin PI1001 PE1001 P91001 PR100L
hst101 hstitl hst101 hsti01
Average 156.2134747 0.209805323 1.983597569 1.211944148
12/15/2016 18:05 160.43956 Q.178266183 2.01709 0.845064336
1201572016 18:07 160.43956 (. 205128208 2.01709 0.846069336
12/15/2016 18.08 160.43856 0,205128208 2.01703 0.545068336
12/15/2016 18:11 160.43956 0, 205128208 2.02419 0.8460649336
12/15/2016 18:13 160.43956 0.205128208 2.03419 0.346069336
1271572016 18:15 160.43956 0.166056171 2.03418 0.846069336
12/15/2016 18:17 160.43556 0.192918196 2.03419 (.B46069336
12/15/2016 18:29 160.43956 0.219780222 2.03419 0.845069336
12/15/2086 1E:21 160.43956 0.215780222 2.03419 0.846069336
12/15/2016 18:23 160.43956 0.185592188 2.03419 0.546069336
12/15/2016 18:25 160.43956 {.135592189 2.03419 0.8460689336
12/15/2016 18:27 160.43956 0.222222224 2.03418 0,546069336
121572016 18:29 160.42956 0.202686206 2.03419 0.846069336
1241572016 1831 160.439586 0.17582418 2.02419 0.846063336
12/15/2016 18:33 160.42956 0.202686206 2.03419 0.846065336
1241542016 18:35 160.43956 (163614169 2.03419 0846069336
12/15/2016 18:37 160.43956 0.219780222 2 0.546060336
12/15/2016 18:39 160.43956 0.1904761%4 2 (.846069336
12/15/2016 18:41 160.43956 0.180708185 201709 0546069336
12/15/2016 1843 160.43956 0185592189 2.01702 0.846069336
12/15/2016 18:45 160.43956 0.148562155 2.01709 0.846069336
12/15/2016 18:47 160.43956 0.20757021 2.01709 0.846069336
12/15/2016 1845 160.43456 0,180708185 2.01709 0846059335
12/15/2016 18:53 160.43956 0.170940176 2.01769 0.846069336 |R-07 Venting
12/15/2016 18:53 160.43956 0.170950176 2.01709 0.546069336
12/15/2016 18:55 150.43955 0.197382201 201709 0.846069336
12/15/2016 18:57 160.43356 0.168498173 2.01709 0.846069336
1271572016 18:59 160.43956 0.197802201 201709 0.846069336
12/15/2016 19:01 160.43956 0.137802201 2.01709 0.846069336
1271572016 19:03 16043956 0,197802201 2.01709 0.84680559336
121542016 19:95 160.43956 0.197802201 2.01709 0.846059336
1271542016 19:07 160.43956 0.170%40176 2 $.5460563336
12/15/2016 19:08 160.43956 0.170540176 2.0i709 0.846069336
121542016 19:11 160.45956 0.229564226 2.03419 0.845065336
1241542016 18:13 160.43956 0.192918196 2.03419 1.19642
12/15/2016 18:15 16043956 0.122918196 2.03419 1.39542
121572016 19:17 160.43956 0.166056171 2.03419 1.39642
12/15/2016 19:19 160.43356 0.166056171 2.03412 1.94861 R-D1 Venting
1271572016 19:21 160.43956 0.1%2918186 2.0341% 1.94861
12/15/2016 19:23 150.43956 .192918196 2.03419 1.94861
12/15f2016 19;:25 160.4395¢6 0.166056171 2 2.49521
12/15/2016 1327 160.43958 0163614169 198291 2.49921
12/15/2016 19:29 160.43955 0.1636141860 1,98291 2.49521
12/15/2016 15:31 160.43956 0,190476194 1.98291 245921
12/15/2016 19:33 160.43956 0.190476194 1.96581 2.45921
12/15/2016 19:35 160.43956 0.156288162 1.96581 3.05157
12/15/2006 19:37 160.43956 0.190476184 1.94872 3.05157
13152016 19:39 160.43956 0.190476154 1.94372 3.05157
13/15/2016 19:41 160.43956 0.130476194 1.94872 3.05157
1215/2016 18:43 16043956 0.190476194 193162 3.05157
12/15/2016 19:45 160.43956 0.190476194 1.93162 3.05157
12/15/2016 19:47 160.43856 0190476194 1.93162 3.05157
12/15/2016 19:4% 160.43956 0.190476194 1.91453 3.60162
12152016 19:51 160,43956 0.190476194 1.91453 3.60162
12/15/2016 19:53 160.43956 0150476154 1.92453 3.60162
12/15/2016 1955 160.43956 0,217338219 189744 3.601H2
12/15/2016 19:57 160.42956 0.217333219 1.89744 3.60162
124152016 1%:59 160.43955 0.217338218 L.§8034 3.60162
1271572016 20.01 16043856 0.180476154 1 88039 3.60162
12/15/2016 20:03 160.43956 0.190476154 1.86325 3.60162
12/15/2016 20:05 160.43456 0.190476194 1.86325 3.60162
13/15/2046 20007 160.43956 0.190476194 1.86325 3.60162




Vantaga Scrubber Paramater Process Data 2of12

Scrubber Flow Pressure Column pH-1 Glycol content

Differentizl
GPM inches H2Q %
Default P31AIZ PI1AI2 P31AI4 SCRUB
Start Date = 12/16/16 R37VFTO908 R37DPTO9G4 RIFATDIOIB GLYCOL_CALC
Start Time = 18:05:00 PNT PNT PNT ROOL

Total Time = 1days

Period = 2mins lin po1001 Pa1001 poip01 paid0L

hstlQl hst101 hst101 hst101
Average 159.2134747 0.203805323 1983597569 1271994148

12/35/2016 20009 160.43456 0,222222224 1.86325 3.60162
12/15/3016 20:11 16043956 0.322222234 1.84615 360162
12/15/2016 2013 160.43356 0.183150187 1.84615 360162
12/15/2016 20:15 150.43955 0.226274253 1.84615 3.60162
1241542006 20:17 160.43956 0.236874253 1.84615 3.80162
12/15/2016 20019 160.43956 0.236874253 1.84615 3.60162
12/15/2016 2021 160.43956 0.20757021 1.34615 3.60162
12/15/2016 20:23 150.43956 0.20757021 1.24515 3.60162
12/15/2016 20:25 160.43956 0.231990233 1.32906 3.60162
1271572016 20:27 160.43956 0.195360199 1.82506 3.60162
1241572016 20:29 160.43956 0.222222224 1.84815 3.60162
1241572036 20:31 160.42556 0.222222224 1.84615 3.60162
1H/16/2016 20:32 160.43956 0.188034192 1.84615 3.05011
12/15/2016 20:35 160.43956 0219780222 1.82906 2.49154
13/15/2016 20:37 160.435956 0.219780222 1.84815 2.4919% R-07 Venting
12/15/2006 20:3% 160,43956 0.173382178 1.86325 1.94116
12f15/2016 20:41 180.43958 0.163614169 1.88034 1.94116
12/15/2016 20043 160.43956 0.224664226 1.89744 1.34116
12/15/2016 20:45 160.43956 0.187802201 1.31452 1.84116
12/15/2016 20047 160.43956 0.224664226 1.93162 1.94116
12/15/2016 20:49 160.43956 0.190476194 1.94872 154116
121542016 251 160.43956 0.21733821% 194872 1.54116
12/15/2016 20:53 160.43956 0.217338219 1.94872 1.94116
12f15/2016 20:55 160.43956 0.192018106 1.96581 1.94116
12/15/2016 20:57 160.43956 0.190476194 1.96581 1.38111
13/15/2016 20:54 160.43956 0.1904761%94 1.96581 1.39111
121542016 21:01 1650.43956 0.217338219 1.98291 1.39111
12/15/2016 21.03 160.43056 0.190476194 1.88201 1.39111
12/15/2016 21,05 160.43956 0.246642262 1.98291 1.39111
12/15/201€ 21.07 160.43556 0.20757021 1.88291 1.36111
12/15/2016 21:08 160.43556 0.20757021 1.98291 1.35111
12/15/2016 21:11 160.43956 0.24920025% 1.98291 1.39111
12/15/2016 21:13 160.43956 0.166056171 2.00342 1.39111
12/15/2016 21:15 160.43956 0.155730164 1.98632 1.54182
127152016 21:17 160.43056 0.192318196 1.98632 1.04183
12/15/2015 21:19 160.43956 0.219780222 1.98632 1.94183
1271572016 21:33 160.43955 0.219780222 1.98632 1.99183 R-04 Venting
12/15/2016 21:23 160.43956 0.200244203 1.98632 194153
131572016 21:25 160.43956 0173382178 1.96923 1.841483
A2S15£2016 21:27 160.43956 0,27106228% 1.96923 1.84133
13/15/2016 21:39 160.43956 0.246842282 1.46923 1.84183
1271520016 21:31 160.43556 0.278388292 1.95214 1.94183
12/15/2016 21:33 150.43556 0.229548231 1.93504 1.94183
12/15/2016 21:35 160.43956 0.229548231 1.93504 1.94123
12/15/2016 21:37 160.43956 0.200244203 1.91795 1.54183
1241572016 2139 160.43956 0.170940176 1.93504 1.94183
1271572006 21:41 160,43956 0Q.137802201 1.93504 194183
12/15/20016 21:43 160.43956 0.197802201 1,85214 1.94183
12/15/2016 21:45 160.43956 (.192918196 1.95214 1.34183
1241573015 21:47 1650.43856 .219780222 1.95214 1.39081
12/15/2016 21:49 160.43956 0.152918196 1.96923 1.39081
12/15/2015 21:51 160.42956 0178266183 198632 1.39021
12/15/2016 21:53 160.43956 0332112342 1.98632 1.39031
12/15/2016 21:55 160.43356 0.302308315 1.98632 1.39081
13/15/3016 3157 16043956 0.214896217 1.98632 1,39081
12/15{2016 21:59 160.439%6 0.205128208 1.98632 133081
12/15/2016 22:01 160.43956 0.280320294 1.66923 1.39081
12/15/2016 22:03 160.43956 0.130476154 185214 1.39081
12415/ 2016 22:05 168.43956 0190476194 1.66923 1.39081
12715/ 2006 22:07 160.43956 0.1904 76194 1.96923 1.39081
12/15/2016 22:09 160.43856 0.151172166 1.96923 1.38081
12/15/2016 22:11 150.43456 0.188034 192 1.36923 1.35081




Vantage Scrubber Parameter Process Data 3af12

Scrubber Flow Pressure Column pH-1 Glycol cantent
Diffarantizl
GPM inches K20 %

Default P31A12 P31412 P31A14 SCRURB

Start Date = 12/16/16 R37FTOSOE RA7DPTOS04 R37ATGI038 GLYCOL_CALC
Start Time = 18:05:00 PNT PNT PMT RQOL

Total Time = 1days

Period = Zmins lin F51001 F91001 F91001 F91001
nstlol hst101 hst101 hst101

Average 159.2134747 0.209805323 1.983597569 1.211944148
12/15/2016 22:13 160.43956 0.227106228 196923 1.39081
12/15/2015 22:15 160.43956 0.227106228 186933 1.3%081
13/15/2016 22:17 160.45956 0.227106228 196913 1.35081
12/15/2016 22:19 160.43956 0.200244203 1.96923 1.39081
1271542016 22:21 16{.43556 0.200244203 1.96923 194232
12/15/2016 22:23 16042956 0.200244203 1.96823 164232
12/15/216 22.25 160.43556 0.156288162 1.96923 194232
12/18/2016 22:27 160.42556 0183150187 1.96923 104232
12/15/2016 22.29 160.43956 0.20757021 1.96923 1.34232
12/15/2016 22:31 160.43956 2.192918196 196923 1.84232
12/15/2016 22:33 153.96826 0.218730222 1.95214 1.94232
12/15/2016 22:35 158.97437 0.183150187 105214 104232
127152016 22:37 158.97437 0.205128208 1.85214 184232
12/15/2016 22;39 158.97437 0.200244203 155214 1.54232
12/i5/2016 22:41 158.97437 0.200244203 1.593504 1.84232
12/15/2016 22:43 158.97437 0.200244203 1.93504 1.94232
12/15/2016 22:45 158.97437 0.200244202 1.93504 1.94232
12/15/2016 22:47 158.97437 0.200244203 1.93504 1.94232
12/15/2016 22:49 158.67437 0.200244202 1.95214 1.94232
12/15/2016 22.51 158.97437 0327106228 1.95214 194233
12/15/20116 22:53 152.97437 (.180708185 1.95214 1.94232
12/15/2016 22:55 158.97437 0.210012212 195214 1.94232
12/15/2016 22:57 158.97427 0.217460228 1.85214 1.94232
12/15/2016 22:58 158.97437 0.290598303 1.95214 1.94232
12/15/2016 23:01 158.97427 0251526266 1.95214 1.84232
12/15/2016 23:03 158.97437 0.23443225 1.95214 1.94232
12/15/2016 2305 158.97437 0, 170240175 1.93504 1.94232
12/15/2016 23.07 158.97437 0.197802201 1.91795 1.39124
12/15/2016 23:09 158.97437 0.197802201 1.53504 1.39124
12/15/2016 23:11 158.97437 0.195360199 1.55214 1.39124
12/15/2016 23:13 158.97437 0.229564226 1.96223 1.39124
12/15/2016 23115 158.97437 0.170940176 1.96523 1.38124
12/15/2016 23:17 158.97437 0.197802201 1.96823 1.38124
12/15/2016 2319 158.97437 01576802201 1.56323 1.38124
12/15/2016 23:21 158.97437 0.197802201 1.96923 139124
12/15/2Q16 23:23 158.97427 0137802201 196323 133124
12/16/2016 23:28 158.97437 0.224664326 198632 139124
12/15/2016 23:27 158.87437 0.219012212 1.98632 1,39124
12/15/2016 23:29 158.97437 0.205123208 198632 1.39124
12/15/2016 23:31 158.97437 0.2319%0233 138632 1.33124
1241542016 23:33 158.97437 0.192913196 198632 1.39124
12/15/2016 23:35 138.97437 0.158730164 1.98632 1.39124
12/15/2016 23:37 158.97437 0.214896217 1.98632 1.39124
12/15/2016 23:39 158.97437 0.214896217 1.98632 1.39124
12/15/2016 23:41 158.97437 0.163614169 1.98632 1.39124
12/15/2016 23:43 158.97437 0.168498173 1.98632 1.39124
12/15/2016 23:45 15897437 0.19536019% 1.58632 1.39124
1271572016 23:47 15857437 0222232124 1.88632 135124
121541016 23.4% 158.57437 0195360195 1.95632 1.39124
12/15/2016 22:61 158.67437 0170840176 1.98632 138124
12/15/2016 23:53 15897437 2197302201 1.98632 1.35124
12152016 23:55 158.97437 0157802201 1.98632 1.39124
12/15/2016 23:57 158.97437 0.197802201 198632 138124
12415/20%6 23:59 158.97437 0.200244203 1.98632 1.39124
12/16/2016 0:01 158.97437 0.227106228 1.00342 1.35124
12/16/2016 0:03 158.97437 0.200244203 2.00342 1.39124
12/16/2016 0:05 158.97437 0.200244203 2.00342 1.39124
12/16/2016 0:07 158.97437 0229548231 2.00392 1.39124
12/16/2016 0:09 15897437 0.1590476194 2.00342 1.39124
12/16/2016 0:11 158.97437 0.190476193 2.00342 1.39124
12/16/2016 0:12 158.97437 0.216720223 1.98632 1.30134
12/16/2016 0:15 158.87437 0.246642262 1.98632 1.39i24




Vantage Scrubber Parameter Process Data 40f12

Scrubher Flow Pressure Column pH-1 Glycol content
Differential
GPw Inches HiQ %
Default P31AR2 P31AI2 PI1AK SCRUB
Start Date = 12/16/16 RIFFTOS903 R370PTO204 RIFATUS09E GLYCOL_CALC
Start Tirne = 18:05:00 PNT PNT PNT ROOL
Total Time = 1days
pertod = 2mins lin P310041 PS1001, PO1001 P31001
hst101 hstld1 hst10l hst101
Average 159.2134747 0.208805323 1.983547569 1211544148
12/16/20160:17 158.97437 0.227106228 1.98632 1.39124
12/16/2016 0:19 158.97437 0.173383178 1.88632 1.39124
12/16/2016 0:21 158.97437 0.173382178 1.98632 1.39124
12/16/2006 0:23 15897437 0.173332178 1.98632 139124
12/16/2016 0:25 138.07437 0.200244203 1.98632 1.39124
12/36/2016 0:27 158.97437 0.200244203 1.98632 1.38124
12/16/2016 0:29 158.97437 0.200244203 1.98632 1.39124
12/16/20156 0:31 15397437 0.200244203 1.98632 1.39124
12/16/2016 0:33 158.97437 0.227106228 1.98632 139124
12/16/2015 0:35 158.97437 0.195360199 2.00342 1.39124
13/16/2016 0:37 157.63126 0.195360199 2.00342 1.39124
12/16/2016 0:39 157.63126 0.222222224 2.00342 139124
12/16/2016 D:41 157.63126 0.1929181%6 2.00342 1.39124
12/16/2016 0:43 157.63126 0.133150187 2.00342 1.39124
12/16/2016 0:45 167.63126 0210012212 2.00342 1.39124
12/16/2016 0:47 157.63125 0.20757021 2.00342 1.39124
12/16/2016 0:42 157.63126 0.212454218 2.00342 1.39124
12/16/2016 0:51 157.63126 0212454215 200342 1.39124
12/16/2016 0:53 157.63126 0.212454215 2.00342 1.39124
12/16/2016 0:55 157.63126 0.183150187 1.98632 1.39124
12/16/2016 0:57 157.63126 0210012212 1.98632 1.29124
12/16/2016 0:53 157.63126 0.210012212 1.98632 135124
12f16/2016 1:01 157.63126 0.210D12212 1.98632 1.29124
12/16/2016 1:03 157.63126 0.183150187 1.58632 139124
12/16/2016 1:05 157.63126 0.183150187 2.00342 1.39124
12/16/2016 1:07 157.63126 0210012212 2.00342 1.39124
12/16/2016 1:08 157.63126 0.210012212 2.00342 1.391324
12/16/2016 1:11 157.63126 0.212454215 2.00342 1.39124
12/16/2015 1:13 157.63126 0.239316255 2.00342 1.39124
12/16/2016 115 157.63126 0.180708185 2.00342 1.38124
1211642016 117 157.631.26 0.20757021 2.00342 1.35124
12/16/2016 1:19 15763126 0.202686206 2.00342 135124
12/16/2016 1:2) 157.63126 0.2025686206 2.00342 1.38124
12/16/2016 1:23 157.63126 0.188034192 1.98632 1.39124
12/16/2016 1:25 157.63126 0.219780222 1.98632 1.35124
12/16/2016 1.27 157.63126 0.219780222 1.98632 1.39124
12/16/2016 1:20 157.63126 0.219780222 1.98632 1.35124
12/16/2016 1:31 157.63126 0.183150187 2.00342 1.39124
12/16/2016 1:32 157.63126 0.210012312 2.00342 1.39124
12/16/2016 1:35 157.63126 0.210012212 2.00342 1.39124
12/18/2016 1:37 157.63126 0.195360199 2.00342 1.39124
12/16/2016 1:35 15763126 0222222224 2.00342 1.39124
12/16/2016 1:41 157.63126 0.222222124 2.00342 1.39124
12/16/2016 1:43 157.63126 0.178266183 1.00342 1.39124
12/16/20%6 1:45 157.63126 0.210012212 2.00242 1.38124
12/16/2016 1:47 157.63126 0.239316255 2.00242 1.39124
12/16/2016 1:49 157.63125 0.202686206 2.00342 1.39124
12/16/2016 161 157.63126 0.202686108 2.00342 1.39124
12/16/2016 1:53 157.63126 0.202686206 2.00342 1.39124
12/15/2016 1:55 157.63126 0.219548731 2.00342 1.39124
12/16/2016 1:57 157.63126 0.158730164 2.00342 139124
12/16/2016 1:58 157.63126 0.163614169 2.00342 1.39124
12/16/2016 2:01 157.63126 0.163614163 2.00342 1.39124 R-05 Venting
12/16/2016 2:03 157.63126 0.163614169 2.00342 1.39123
12/16/2016 2:05 15763126 0.192318196 2.00342 1.39124
12/16/2016 2:07 157.63126 0.152918196 2.00342 1.39124
12/16/2016 2:09 157.63126 0.192918198 2.00342 1.39124
12/16/2016 2:11 157.63126 0.246642262 200392 1.39124
12/16/2016 2:13 157.63126 0.100476194 2.00342 1.39124
12/16/2016 2:15 157.63126 02,190476194 2.00342 1.39124
12/16/2016 2:17 157.63126 0.180476194 2.00342 1.38124
12/16/2016 2:1% 157.63126 0.190476194 2.00342 1.39124




Wantage Scrubber Parameter Process Data 5 of12

Scrubber Flow Pressure Colurnn pH-1 Glycol cantent
Differantial
GPM Inches HZQ %

Default F31AI2 P31A12 PI1AIE SCRUB

Stari Date = 12/16/16 RI7FTOS08 R37DFTOS04 R3IFATOS09B GLYCOL_CALC

Start Tirme = 18:05:00 BNT PNT PHT ROO1
Total Time = 1days

Period = 2mins lin P31001 P91001 P31001 P91001
hst1Ql hst101 hst101 hst101

Average 155.2134747 0.209805323 1983597568 1.211944143
12/16/2016 2:21 157.63126 3.217338219 200342 1.39124
13/16/2016 2:23 157.63126 1217338219 2.00342 1.39124
12/16/2016 2:25 15763120 0150476194 2.00342 1.39124
12/16/2016 2:27 157.63126 0217338219 2.00342 1.39124
12/16/2016 2:28 157.63126 0.173382178 2.00342 135124
12/16/2016 2:31 157.63126 0.2319902133 2.00342 1.29124
12/16/2016 2:33 15763126 0.17582418 2.00342 1.39124
12/16/2016 2:35 157 63126 0.17582418 2.00342 1.293.24
12/16/2016 2:37 157.63126 0.17582413 2.00342 1.39124
12/16/2016 2:39 157.63126 0.205128208 2.00342 1.39124
12/16/2016 2:41 157.63126 0.205128208 2.00342 1.39124
12/16/2016 2:43 157.63126 0.178266183 2.00342 1.39124
12/16/2016 2:45 157.63126 0.173766183 2.00343 1.39124
12/16/2015 2:47 157.63126 0178266183 2.00342 139124
12/16/2016 2:49 157.63126 0.205128208 1.00342 1.39124
12/16/2016 2:51 157.63126 0.163614169 2.00342 139124
12/16/2016 2:53 157.63126 0.163614169 2.00342 1.35124
12/16/2016 2:55 15763120 0.130476154 2.00342 1.351z4
12/16/2016 2:57 157.63125 0.130475194 2.00342 1.39124
12/16/20116 2:59 157.63126 0.217338219 2.00342 1.39124
12/16/2016 3:01 157.63126 0.205128205 2.00342 1.39124
12/16/2016 3:03 157.63126 0.195360199 2.00342 1.39124
12/16/2016 3:05 157.63126 0.168458173 2.00242 1.39124
12/16/2016 3:07 157.63126 0.168498173 2.00342 1.39124
12f16/2016 3.09 157.63126 0.168498172 2.00342 1.38124
12/16/2016 3:11 157.631326 0.195360199 2.00342 1.39124
12/16/2016 3:13 157.63126 0.195340153 2.00342 1.39124
12/16/2016 3:15 15763136 0.195360199 2.00342 1.39124
12/16/2016 3:17 157.63126 0.224654226 2.00342 135124
12/16/2016 2:10 157.63126 D.224664226 1.00342 139124
12{16/2016 3:21 157.63126 0.197802201 2.00342 1.39124
12/16/2016 2:23 157.63126 0168492173 2.00342 1.39124
12/16/2016 3:25 157.63126 0.137802201 2.00342 1.39124
12/16/2016 3:27 157.63126 0.223664226 2.00342 1.39124
12/16/2016 3:28 157.63126 0.2245664126 2.00342 1.29124
12/16/2016 3:31 157.63126 0.155360195 2.00342 1.39124
13/16/2016 3:33 157.63126 0.188034192 2.00342 1.39124
12/16/2016 3.35 157.63126 0.200244203 2.00342 1.38124
12/16/2016 3:37 157.63126 0.173382178 1.00342 1.39124
12/16/2016 3:39 157.63126 0.200244203 2.90342 1.39124
12/16/2016 3:41 157.63126 0.200244203 2.00342 138124
12/16/2016 3:43 157.63126 0.200244203 2.00342 1.35124
12/16/2016 3:45 157.63126 0.227106228 2.00342 1.39124
12/16/2G16 3:47 157.63126 0.227106228 2.00342 1.39124
12/16/2016 2:4% 157.62126 0.210012212 2.00342 1.39124
12/16/2016 3:51 157.63126 0.183150187 2.00342 1.39124
12/16/2016 3:53 157.653126 0210012242 2.00342 1.39124
12/16/2016 3:55 167.63126 0.231950233 2.00342 1.39124
12/16/2Q16 3:57 157.63126 0202686206 1.00342 1.39124
12/16/2016 3:59 15763128 0.202686206 2.00342 1.25134
12/16/2016 4:01 157.63126 0155360199 2.00342 1.39124
12/16/2016 4:03 157.63126 0.155360199 200342 1.39124
12/16,/2016 4:05 157.63126 0.188034182 2.00342 1.39124
12/16/2016 4:07 155.18925 0.244200259 2.00342 1.39124
12/16/2016 4:09 15518925 0.244200253 2.00392 1.39124
12/16/2016 4:11 155.18925 0.20757021 2.00342 1.39124
12/16/2016 4:13 155.1.8928 0.20757021 2.00342 1.39124
12/16/2016 4:15 155.1852% 0.20757021 2.00342 139124
12/16/2016 4:17 153.97437 0.195360199 200342 1.39124
12/16/2016 418 158.97437 0.244200259 2.00342 1.39124
12/16/2016 4:21 15297437 0.183150187 2.00342 1.39124
12/16/2016 4:23 158.97437 0.210032212 2.00342 1.39124




Vantage Scrubber Parameter Process Data 6ofi12

Scrubber Flow Pressure Column pH-1 Glycal content
Differential
GPM Inches H2Q ¥
Default P31412 Piland P31A14 SCRUS
Start Date =12/16/16 R37FTOI0S R37DPTO904 RIFATDIOSE GLYCOL CALC
Start Time = 18:05:00 PNT PNT BNT ROOL
Total Time = 1days
Period = Zmins lin P31001 PS1001 P31001 P&i001
hst101 hst101 hst101 hst101
Average 159.2134747 9.209805323 1.983597569 1.211544148
12/16/2016 4:25 158.97437 0.210012212 2.00342 1.39124
13/16/2016 4:27 158 97437 0.283272296 2.00242 1.39124
12/16{2016 4;29 158.97437 0.242084264 2.00342 1.39124
12/16/2016 4:31 158.97427 0.200244203 2.00242 139124
12/16/2018 4:33 158.97437 0.246642262 2.00342 135124
12/16/20165 4:35 158.97437 0.273504287 108632 0.335669922
12/16/2016 4:37 158.37437 0.214836217 1.96923 0.2812%
12/16/2016 4:35 15807437 0217338219 108632 0.28125
12/16/32016 2:41 158.97437 0.168498173 1.38832 0.28125
12/16/2016 4:43 155.07437 0.222222224 2.00342 0.28128
12/16/2006 4:45 158.97437 0.222222224 2.02051 0.28125
12/16/2016 4:47 158.97437 0222222224 2.02051 0.28125
12/16/ 2016 4:49 158.97437 0.222222234 2.0205% 0.28125
12/16/2016 4:51 158.97437 0242222229 2.02051 0.28125
12/16/2016 4:53 158.97437 0.197202201 2.02051 0.28125
12/16/2016 &:55 158.97437 0.195360199 2.02051 0.28115
12/16/2016 4:57 15897437 0213322324 2.02051 0.28135
12/16/20365 4:59 158.97437 0.222222128 4.02051 0.28225
12/16/2016 5:01 158.97437 0.133150187 2.02051 0.28135
12/16/2016 5:03 158.97437 0.210012212 2.02051 0.28125
12/16/2018 5:05 158.97437 0210012212 2.02051, 0.28135
12/16/2016 5:07 158.97437 0.236874253 2.02051 0.831665039
12/16/2016 5:09 158.97437 0150476194 2.005342 0.831665039
12/16/2016 5:11 158.697437 0.217338219 2.00342 0.831665039
12/16/2016 5:13 158.97437 0.214896217 2.00342 0.83166303%
12/16/2016 5:15 158.67437 0.214896217 2.00342 0.831665039
12/16/2016 5:17 158.57437 0.19536019% 2.00342 0.831665039
12/16/2016 5:19 158.97437 0.195360195% 2.00342 0.831665038
12/16/2016 5:21 15597437 0.135336019% 2.00342 0.831665039
12/156/2016 5:23 158.97437 0222222324 1.88632 0.821665038
12/16/2016 5:25 138.97437 0.222222324 2.00342 0.831665039
12/16/2016 5:27 158.97437 0.222222224 2.00342 0.831665029
12/16/2016 5:19 158.97437 0.2026862086 2.00342 0.831665039
12/16/2{16 5:31 158.97437 0.229548231 2.00342 0.821665039
12/16/2016 5:33 158.97437 0.200244203 2.00342 0.831665039
12/36/2016 5:35 158.97437 0227106228 2.00342 0.831605039
12/18/20186 5:37 15897437 0.227106228 2.00342 0.831665039
12/16/2016 5:38 13897437 0227106228 1.58632 0.8310635039
1241642016 5:41 158.97437 0217106238 1.98632 0831665039
12/16/2016 5:43 158.97437 0.227106228 1.98632 0.831663039
12/15/2016 5:45 158,97437 0168492173 1.98632 0.831665038
12/16/2016 5:47 158.97437 0.195360199 1.98632 0.831665039
12/16/2016 5:49 158.97437 0222222224 1.98632 0.831665039
12/16/2016 5:51 158.97437 0.210012212 1.98632 0.831665039
12/16/2016 5:53 158.97437 0.219780222 1.98632 £.831665039
121642016 5:55 158.97437 0.219780222 L9BR32 (.831665035
12/16/2016 5:57 158.87437 0.219780222 1.98632 0851665039
12/36/2016 5:55 15897437 0. 246642262 1.08632 0831665039
12/16/2016 &:01 158.897437 0.212454215 2.00342 3.831665039
12/16/2016 £:03 1558.97437 0239316255 2.00342 0.831665029
12/16/2016 6:05 158.97437 0.212454215 2.00342 0.831665039
12/16/2016 6:0% 158.57437 (212454215 2.00342 0.831665039
12/16/2016 6:09 158.597437 0.212454215 1.98632 0.831663029
12/16/2016 €:11 158.97437 0.146520153 1.88632 0.831665039
12/16/2016 £:13 158.97437 0.229548231 1.98632 0.831665039
12/16/2016 6:15 158.97437 0.228548331 1.58632 0.83166303%
12/16/2016 £:17 158.97437 0.188034192 1.98632 0.831665039
12/16/2016 6:12 158.97437 0.214806417 1.98632 0.831665039
12/16/2016 6:21 158.97437 0.185502189 1.58632 0.831655038
12/16/2016 6:23 155.97437 0.205125208 1.98632 0.831665039
12/16/2016 6:25 158.97437 02026586206 1.98632 0531665039
12/16/2016 6:27 153.97437 0.223548731 1.98632 0.831665038




Vantage Scrubber Parameter Pracess Data 7 of12

Scrubber Flow Pressare Column pH-1 Glycol content
Differential
GPM In¢hes H2O %
Default P31AI2 P31AI12 F3iAl4 SCRUB
Start Date = 12/16/16 RITFTO90S R37DPTO%04 RITATOGUIE GLYCOL_CALC
Start Time = 18:05:00 PNT PNT PNT ROD1
Total Time = ldays
Period = 2mins lin P91001 PS1001 Pg1001 P31001
hstlol hst10l hst101 hstlol
Average 159.2134747 0.209805323 1.983597569 1.211944148
12/16/2016 6:29 158.97437 0229548231 1.98632 0.831665032
12/16/2016 6:31 15897437 0.2295483131 1.98632 0.831665039
12/16/2016 6:33 158.87437 0.229548231 1.98632 0.831665033
12/16/2016 6:25 158 57437 0.185592189 198622 0.831665039
12/18/2016 &:37 158.597437 0.212454215 1.98632 4531665039
12/16/2016 6:30 158.97437 0.239316255 1.98632 0.831665039
12/16/2016 £:41 158.97437 0.233316255 1.98632 0.83166503%
12/16/2016 6:42 158.97437 0.1520181396 1.98632 0.831665039
12/16/2016 6:45 155.97437 0.132918136 1.58632 0.331665039
12/16/2016 6:47 158.97437 0246642262 1.598632 0.831665039
12/16/2016 6:48 158.97437 0214896217 1.98632 0.831665033
12/16/2016 6:52 155.97437 0.214896217 1.98632 0.831665039
12/16/2016 6:53 158.97437 0.205128208 1.98632 0.831665039
12/16/2016 6:55 153.07437 0.231950233 1.98632 0.531665039
13/16/2016 B:57 1568 97437 0.231980233 1.98632 0831665039
12/16/2016 6:59 158.97437 0.17582418 198632 0.831665039
12/16/2016 7:01 158.97437 0.202686206 1.98632 0.831665038
1271642006 7:03 158.97437 0.202686206 1.38632 .831665038
12f15/2015 7:05 158.67437 0.202636206 1.98633 0.821665038
12f16/2016 7:07 158.57437 0.200244203 1.985632 0.831665039
12/16/2016 7:09 158.97437 0200244303 1.88632 0.831665039
12/16/2016 7:11 15897437 0227106228 1.98032 0.831665039
12/16/2016 7:13 158.97437 0227106228 1.98632 0.831665039
12{16/2016 7:15 153.97437 0.190475194 1.98632 0.831665039
12/16/2016 7:17 158.97437 0.217338219 1.98632 0.831665039
12/16/2016 7:19 158.97437 0.246642162 1.98632 0.831665039
12/16/2016 7:21 158.97437 0.245542262 1.98632 0.831665039
1241642016 7:23 15897437 0.246642262 1.98632 0.8316R5039
12/16/2016 7:25 15897437 0.219780222 1.98632 0831665039
12/16/2016 .27 15897437 0.205128208 1.98632 {4.831665038
12/16/2016 7:29 158.97437 0.202686206 1.98632 0.831665039
12/16/2016 7:31 158.97437 0.220548231 1.98632 {.831665030
12/16/2016 7:33 138.97437 0.222272124 1.98632 0.831665039
12/16/2016 7:35 158.97437 0222222224 1.898622 0.831665039
12/16/2016 7:37 158.97437 0222222124 1.98632 0.831665039
12/16/2016 7:35 158.97437 0200244203 1.98632 0.831665039
12/16/2016 7:41 158.87437 0.227106228 1.88632 0.831665039
12/16/2016 7:43 158.97437 0.217338219 1.98632 0.831665039
12/16/2016 7:45 158.97437 0227106228 1.98632 0.831665039
12/16/2016 7:47 13897437 0.227108228 1.98632 0.831665039
12/16/2016 7:49 158.97437 0.2271062238 1.68632 0.831655039
12/16/2016 7:51 158.97437 0.200244203 1.98632 0.83166503%
12/16/2016 7:53 158.97437 0.227105228 1.08632 0831665039
12/16/20186 7.55 158.97437 1.180703185 1.98632 0.831665039
12/16/2016 7:57 158.97437 0.20757021 1.98632 0831665039
12/16/3016 7:59 158.97437 0,23443225 1,98632 0.831665039
12/16/2016 8:01 158.97437 0.205128108 1.98632 {.831665039
12/16/2016 2:03 158.97427 0205128208 1.98622 0831665039
12/16/2016 8:05 153.97437 0.205128208 198632 G.831663039
12/16/2016 8:07 158.97437 0.1.95360199 1.98632 0.83166503% |R-04 Venting
12/16/2015 §:02 158.97437 G.195360199 1.98632 831665039
12/16/2016 8:11 158.97437 0.317460328 1.98632 0.831665039
12/16/2016 B:13 158.97437 0.222222224 1.98632 0.831665039
12/16/2016 8:15 158.97437 0222222224 1.98632 0.B31665039
12/16/2016 8:17 15887437 0.214896217 1.98632 0.831665039
12/16/2016 8:19 158.97437 0.202686206 1.98632 0.831665039
12/16/2016 8:21 158.97437 0.17582418 1.98632 0.831665039
12/16/2016 8:23 15857437 0.20757021 1.58632 0.831665030
12/16/3016 B:25 158.97437 0.180708185 1.98632 0.831665039
1271642016 8:27 158.97437 0.17532413 1.98632 0.531665039
12/16/2016 8:28 153.07437 0.202686206 1.96923 0.831665038
12/16/2016 8:31 158.97437 0.231990233 1.96923 0.831665039




Vantage Scrubber Parameter Process Data Bof12

Scrubber Flow Pressure Colume pH-1 Glycol contant
Differantial
GPFM Inches H20' ¥
Dafault p3Lall p31412 P21414 SCRUB
Start Date = 12/16/16 R37FT0908 RI7TOPTRI04 R3I7ATIOQ3E GLYCOL CaLC
Start Time = 18:05:00 PNT FNT PNT ROO1
Total Time = 1days
Period = 2mins lin P91001 £61001 P91001 P91001
hst101 51101 hst101 hst101
Average 159.2134747 0,209805323 1.953597569 1.211344148
12/16/2016 8:33 158.97437F 0.20757021 1.56823 0.831665039
12/16/2016 8:35 158.97437 0.20757021 1.96913 0.2316565039
12/16/2015 8:37 158.97437 0.20757021 198622 0.831665039
12/16/3016 8:39 153.97437 .23443235 1.98632 0.231665039
12/16/2016 8:41 158.97437 0.23443225 1.98632 0.221665039
12/16/2016 8:43 158.97437 0.23443225 1.98632 1.331665039
12/16/2016 8:45 153.97437 0.224664226 198632 0.831665039
12/16/2016 8:47 158.97437 0.190476194 1.98632 0.831665035
12/16/2016 8:49 158.87437 0.20757021 L.98632 0.531665039
12/16/2018 §:51 15%.97437 0. 20757021 1.08632 0.£31655039
12/16/2016 8:53 15897437 ,190476194 1.98632 0.831665033
12/16/ 2016 §:55 15897437 0217338219 158632 0.83166503%
12/16/2016 8:57 158.97437 0.249084264 158632 0.831665039
12/16/2016 8:59 158.97437 0.202686206 198632 0831665039
12/16/2016 9:01 158.97437 0.136752144 1.93632 0.831665039
12/16/2016 9:03 15857437 0.222222224 198632 0.831665039
12/16/2016 3:05 158.97437 0.245084264 1.98633 0.831665039
12/16/2016 9:07 158.97437 0.20757021 1.98632 0.331665038
12/16,/2016 9:09 15807427 020757021 1.98612 0.831665039
12/16/2016 9:11 158.97437 0.20757021 1.98632 (.833166503%
12/16/30716 9:13 15807427 0.206128308 1.38632 0.831665039
12/16/2016 9:15 158.97437 0.205128208 1.98632 0.831665039
12/16/2016 9:17 15897437 0231900233 1.58632 0.831665039
12/16/2016 9:19 158.97437 0180708185 1.58632 0.831655039
12/16/2016 9:21 153.97437 G.210012212 1.58632 0,531665039
12/16/2016 9:23 158.97437 0.202686206 1.98632 0.831665039
12/16/2016 9:25 158.97437 0228548231 1.98632 0.831665039
12/16/2016 9:27 158.97437 0.22954R731 1.98632 0.831665039 |R-06 Venting
12{16/2015 9:29 158.97437 0.202686206 136223 0.831655039
12/16/2015 9:31 158.97437 0.229548231 1.96923 0.831665019
12f16/2016 9:33 158.97437 0.229548231 196323 0.831665033
1271642016 9:35 158.97437 0.219780222 1.96523 0.8216650389
12f16/2016 9:37 158.97437 0.236642262 1.9BE32 0.831665039
12/15/2015 9:39 155.67437 0.205128208 1.58632 #1.83166503%
12/16/201p 9:41 158.57437 0.231950233 1.98632 0.83166503%
12/16/2016 9:43 155.57437 0.17582418 1.98632 0.831665039
12/16/2016 9:45 158.97437 0.202686206 1.98632 0.831665039
12/16/2016 9.47 15597457 0. 202686206 1.98632 0.831665039
12/16/2016 9:49 15897437 0.180708185 1.88632 0.B31665039
12/16/2016 9:51 158.97437 0,20757021 198632 0831665030
12/16/2016 9:53 158.97437 0.23443225 1.92632 0.831665029
12/16/2016 .55 158.97437 0.173382178 1.93632 0.831665039
12/16/2016 $:57 158.97437 0.2315090233 1.92632 0.831665039
12/16/2016 9:59 158.97437 0.2315950233 1.98632 §.831665039
12/16/2016 10:01 158.57437 0205128208 198632 0.831665039
12/16/2016 10:03 158.97437 0.205128208 1.98632 0.83166503%
13/16/2016 1005 158.97437 0.18536015% 1.98632 0.231665039
12/16/2016 10:07 158.97437 0.222222224 1.98632 0.831665039
12/16f2016 10:09 158.97437 0.249084264 1.98632 1831665039
12/16/2016 10:11 153.97437 0.219780223 1.98632 0.831665039
12/16/:016 10;13 158.97437 0.592918196 1,98632 0.831665038
12/16/2016 10:15 15897437 0. 219780223 1.98632 1.331665038
12/16/2016 10:17 15897437 0.219780232 1.98632 0.831665039
A12/16/2016 10:19 158.67437 0178266183 1.98632 0.831565039
12/16/2016 10:21 158.97437 0.23443225 1.98632 0.8316650339
12/16/2016 10:23 158.97437 0236874253 1.98632 0.831665039
12/16/2016 30:25 158.97437 0236874253 1.98632 0.831665039
1241642016 10:27 158.97437 3.20757021 1.08632 0.33 1665030
12/16/2016 10:29 158.97437 (1.23443225 1.9863% 0.831665029
1241672015 10:31 158.97437 0,18559218% 1.98632 0.83166503%
12/16/2016 10:33 153.07437 0.212454715 1.96823 0.831665039
12/16/2016 10:35 158.97437 0.244200258 198632 0.83166503%




Vantage Scrubber Parameter Process Data Sof12

Scrubber Flow Pressure Column pH-1 Glycol content
Differential
GPM Inches H20 %
Default P31A12 P21AI2 P31Al4 SCRUB
Start bate = 12/16/16 RITFTO903 R3IYOFTO04 R37ATO098 GLYCOL CALL
Start Time = 18:35:00 PNT PNT PNT ROOL
Total Time = Ldays
Petiod = 2mins tin £91001 B31001 £O1001 PO10O0L
hst101 hst101 hst101 hst101
Average 159,2134747 0.208805313 1.983597569 1.211944148
12/16/2016 10:37 158.97437 0.244200259 1.98632 0.831665039
12/16/2016 10:39 158.97437 0.192918196 1.98532 0.831665039
12/16/2016 10:41 161.29427 0.133154146 1.58632 0831665039
12/16/2016 10:43 151.29427 0.237106228 1.98642 0.831665039
12/16/2016 10:45 161.29427 0.192918136 1.98632 0.831665039
12/16/2016 10:47 161.26427 0222312324 1.98632 0.831665039
12/16/2016 10:49 161.29427 0.249084 264 1.98632 0.831665039
12/16/2016 1051 16128427 0. 240084264 198632 0.831665035
12/16/2016 10:53 161.29427 0.185592159 198632 0.331665039
12/16/2016 10:55 16129427 0214896217 1.98632 0.231665035
12/16/2016 10:57 161.29427 0.214856217 2.00342 0.831665039
12/16/2016 10:59 15129427 0.195360198 2.00342 0.831665029
12/16/2016 11:01 161.290427 0.15384616 1.00342 0.831665035
12/16/2016 11:03 15129427 0.15384516 1.98632 0.831665039
12/16/2016 11:05 16110427 0.150703185 1.98632 0.831665039
12/16/2016 11,07 161.253427 0178266183 200242 0.531663039
12/16/2016 11.09 16120427 0.1782656183 2.00342 0.231665039
12/18/2016 1111 161.29427 0.2051.28208 2.00342 0.531665039
12/16/2016 11:13 161.29427 0.166056171 200342 0.831665030
12/16/2016 11:15 16129427 01529181496 2.00342 0.531665039
12/16/2016 11:17 161.29427 0192518196 200342 0.831665039
12/16/2016 11:19 161.29427 0219780222 200342 0.831665035
12/16/2016 11:21 161.29427 0.1807081285 2.00342 0.831665035
12/16/2016 11:23 16129427 0.20757021 2.00342 .231665039
12/16/2016 11.25 161 39427 0188034192 2.00342 01831665039
121642016 11:27 161.209427 0.138034192 2.00342 0.831665039
12/16/2016 11:29 161.29427 0.214836217 1.98632 0,831665039
12/16/2016 11:31 161.28427 .229548231 1.98632 0821665020
12/16/2016 11:33 161.29427 (0.229548231 1.58632 0.831665039
12/16/2016 11:35 161 25437 0.239548231 1.958632 0831655039
1241642016 11:37 161.79427 0.2{32686206 198632 0.83166503%
12/16/2016 11:39 156.04396 0.202686206 1.98632 0,8316565039
1241642016 11:41 156.04396 0205178208 1.98632 0.831655039
12/16/2016 11:43 156.04396 0.231990233 198632 0.331665039
12/16/2016 11:45 156.04386 0.231990233 1.98632 0.831665039
12/16/2016 11.47 156.04396 0.231950233 198632 0.831665039
13716420116 11:48 156.04396 0.231990233 1.98632 0831665039
12/16/2016 11:51 156, 04595 0.185592189 1.96923 0.331665039
12/16/2016 11:53 156.04396 0212454215 1.96923 1.831655039
12/16/2016 11:55 156.04396 06.183150187 1.96923 .631665039
12/16/2016 11:57 15604395 0.210012212 1.96523 1.3825%
1211642016 11:59 15604396 0.236874253 1.95923 1.38257
12/16/201¢6 22:01 156043596 0.236874253 1.56923 1.38257 R-06 Venting
12/16/2016 12:03 156.04396 0.190476154 1.96923 1.38257
12/16/2016 12:05 156.043596 0.217338219 1.96923 1.38257
12/16/2016 12:07 155.70695 0.20757021 1.86923 1.38257
12/16/2016 12:09 159.70695 0.23443225 1.96923 1.38257
12/16/2016 12:11 159.70695 0.23443225 1.96923 1.33257
12/16/2016 12:13 155.70655 0.23443225 1.96923 1.38257
1262016 12115 155.70695 0.23443225 1.96923 1.38257
12/16/2016 12:17 159. 70695 0.23443225 1.96523 1.38257
12/16/2016 12:19 159.706595 0.20757021 1.96023 1.38257
12/16/201612:21 159.70695 {.23443225 1.965923 1.38257
12/16/2016 12:23 159.70695 0.23443225 1.86923 1.38257
12/16/20186 12:25 158.70695 0.210012212 196923 1.38257
12/16/2016 12:27% 159.70695 0197802201 1.85214 1.38257
12/16/2016 12:29 159.706495 0.1585592 185 1.05214 138257
12/16/2016 12:31 159, 70895 0.212454215 1.96923 0331970215
12/16/2016 12:33 159.70695 0. 34407815 1.96922 0.821070215
127162016 12.35 159.70885 0.202686206 1.96923 0831970215
12/16/1016 12:37 159.70£85 0.202686208 1.86923 0.831970215
12/16/2016 12:33 159.70695 0.231990233 1.96923 0.831970215




Vantage Scrubber Parametar Process Data 10 of 12

Scrubber Flow Pressure Column pH-1 Glycol content
Differential
GPM Inches H2Q %
Default P31412 PPI1AI2 P31A14 SCRUB
Start Oate =12/16/16 RI7FTOO08 R3I7DPTOS04 RI7ATQS098 GLYCOL_CALC
Start Time = 15:05:00 PHT PHT FHT ROO1
Total Time = 1days
Petiod = Zmins lin PE1001 PI100L F51001 PS1001
hsti01 hst101 hst101 hsti0l
Avarage 159.2134747 0.203805323 1.583597569 1.211944148
1241642016 12:41 155.70655 0127802201 1.88632 0.831970215
12/16/2016 12:43 154.45665 0.20757021 2.00342 0.831970215
12/16/2016 12:45 150.56166 0.183150187 2.00342 0.831870215%
12/16/2016 12:47 160.56166 1.210012212 2.00342 0.831070215
12/16/2016 1249 160.56166 0.239316255 2.00342 0.83197021%
12/16/2016 12:51 160.56166 0.170040175 2.00242 0.831970215
1271642016 12:53 160.56166 0.21733§219 2.00342 0.831970215
12/16/2016 12:58 160.56166 0.200244203 2,00342 0.831970215
12/16/2016 12:57 164.56166 0.200244203 1.98634 0.831970215
12/16/2016 12:59 160.56166 0.200234203 1.98632 0.831970215
12/16/2016 13:01 160.56166 0227106228 1.98632 0.831970215
12/16/2016 13:03 160.56166 0.227106228 1.08632 0.831970215
12/16,/2016 13:05 16056166 0.182034152 2.00342 0.831870215
12/16/2016 13:07 160.56166 0.214896217 2.00342 0.831570215
12/16/2016 13:09 160.56166 0.214296217 2.00342 0831970215
12/16/2016 13:11 160.56166 0.212454215 200542 0.531970215 |R-03 Venting
12/16/2016 13:13 160.56166 0.212454215 2.00342 0.831970215
12/16/2016 13:15 160.56166 10.1978032201 2.00342 0.831370215
12/16/2016 12:17 160.56166 (.227106228 2.00342 0.831970215
12/16/2016 13:19 160.56166 0175766183 2.00542 0.831970215%
12/16/2016 13:21 160.56166 0.20757021 1.98632 0.831970215 |R-0X Venting
12/16/2016 13:23 160.56166 0.180708185 1.98632 0.831970215
12/16/2016 13:25 160.56166 0.20757021 1.96923 0.831570215
12/16,/2016 13:27 160.56166 0.20757021 1.96923 0.281188985
12/16/2016 13:29 160.56166 0.236874253 1.93G32 D.281188965
12/16/2016 13:31 160.56166 0.236874253 2.00342 0.281188965
12/16/2016 13333 160.56166 0.227106228 L.00342 .281188965
12/16/2016 13:35 160.56166 0.227106222 2.00242 0.281138955
12/16/2016 13337 160.56166 0.190476154 2.00342 0.281188965
12/16/2016 13:38 160.56168 0.217338219 2.00242 4.2B1182065
12/16/2016 1341 160.56166 0.170940176 2.00342 0.281188965
12/16/2016 13:43 160.56166 0.224664226 2.00342 0.281188965
12/16/2016 13:45 160.56166 0.1R0708185 1.98632 0.281188965
12/16/2016 13:47 160.56166 0130708155 1.88632 0.281188965
12/16/2016 13:49 160.56166 0.180708135 1.98632 0.281188965
12/16/2016 33:51 160.55166 D.20757021 2.00342 0.B33125883
12/16/3016 13:53 160.56166 0.20757021 2.00342 0.833129883
12/16/2016 13:55 160.56166 0.253968269 200342 0.833129883
13/16/42016 13:57 160, 56166 0227106228 200342 0.833129883
12/16/2016 13:59 160.56166 0.227106228 2.00342 0.833123883
12/16/2016 14:01 160, 56166 0.227106228 2.00342 0.833129823
12/16/2016 14.03 160.56166 0.214896217 2100342 - 0.833129883
12/16/2016 14:05 16056166 0.214895217 1.98632 0.833120883
12/16/2016 14:07 160.56166 0.241758357 198632 0.832129883
12/16/2016 1409 160.56166 0.241758257 1.98632 1.38373
1271642016 14:11 160.568166 0.229548231 1.98532 138373
12/16/2016 14.13 160.56166 0.229548231 1.98632 1.38373
12/16/2016 14:15 160.56166 0.229548231 1.95923 1.38373
12/16/2016 14:17 16(0.56166 0.200244203 1.96923 1.38373
12/16/2016 14:19 160.56166 0200244203 1.93504 0.825833984
12/16/2016 14:21 160.56166 0222222724 1.85214 0.823833984
12/1ef2016 14:23 150.56166 0.222222229 1.96923 0.829833584
12/16/2016 14:25 160.56166 0.21733821% 1.96923 0.825833584
12/16/2016 14:27 160.56166 0.244200258 1.98632 0.829833584
12/18/2016 14:29 160.56166 0.188034192 1.98632 0.8195335984
12/16/2016 34:31 160.56166 0.244200258 1.93632 0.529833584
13/16/2016 14:33 160.56166 0.2173381218 1.98632 0.820833984
12/16/2016 14.35 160.56166 0.190476194 1.98632 0.529833984
12,/16/2016 14:37 160.56166 0.190476184 1.98632 0.820833984
12/16/2016 1435 154.70055 0.217335219 1.96923 (.329833984
12/16/2016 14:41 154.70085 0.217333119 1.98632 0.525823984
12/16/2016 14:43 154.7008% 0.170340176 1.98632 1.823833984




Vantage Scrubber Parameter Praocess Data 11ofl12

Scrubber Flow Pressure Column pH-1 Glycol content
Diffarential
GFM inches HZ0 %
Default B31AIZ PILAIZ P31Al4 SCRUB
Start Date = 12/16/16 RI7FTO908 R37DPTOR04 R3I7ATOS026 GLYCOL_CALC
Start Time = 18:05:00 PNT FNT PNT R0l
Total Time = 1days
Period = 2mins lin P31001 PO1001 P91001 pP%1001
hsti01 hst101 hst101 hst101
Average 159.2134747 0.209305323 1.983597569 1.211944148
12/16/2016 14:45 154.70085 0157802201 2.00342 0.529833984
12/16/2016 14:47 154 70085 0187802303 200342 0.829833924
12/16/2016 14:49 194.70085 0.157802201 2.00542 0.529833984
12/16/2016 1451 154.7008% 0.224664226 2.00342 0.829833984
12/16,/2016 14:53 154.70035 0224664226 2.00342 (.329833984
12/16/2016 14:55 154.70085 0.224664226 2.00242 0.820833984
12/16/20116 14.57 154. 70085 0.124664226 2.00342 0.8329833984
12/16/2016 14:59 154.70085 0.224664326 2.00342 1.38043
12/16/2016 15:01 154.70085 0.197802201 2.00342 1.38043
12/16/2016 15:03 15%.70695 0.224664226 1.38632 1.38043
12/16/2016 15:05 159.70695 0224864226 1.98632 1.38043
12/16/2016 15:07 1539.70695 0.224664226 1.96923 1.38043
12/16/2016 15:09 159. 70695 0.224664226 1.96923 1.38043
12/16/2016 15:11 155.70695 0222222224 1.96923 1.93213
121642016 15:13 159.70695 0.241758257 1.96823 193213
12/16/2016 15:15 159.70695 0.236874253 1.96923 1.95213 R-03 venting
12/16/2016 15:17 159.70695 0.249024264 1.95214 193213
12/16/2016 15:19 139.70655 0.231990233 1.93504 1.93213
1241642016 15:21 159.70695 0.231990232 1.93504 1.93213
12/16/2016 15:23 15570655 0.258B52273 1.93504 1.93213
12/16/2016 15:25 159. 70695 0228548231 1.91785 1.37805
12/16/2016 15:27 159.70695 0.212454215 1.91795 1.37805
12/16/2016 15:29 1558.70695 0.239316255 1.93504 1.3780%
12/16/2016 15:31 159, 706095 0.239316255 1.53504 1.37805
12/16/2016 15:33 158.70695 0.239316255 195214 1.37805%
12/16/2016 15:35 150, 70695 0.234432325 1.95214 1.37805
12/16/2016 15:37 159.70885 0.23443225 1.96923 1.37805
12/16/2016 15:39 155.70£95 0.23443225 1.96523 1.37805
12/16/2016 15:41 159.70655 0.23443225 . 196923 1.37805
12/16/2016 15:43 155. 70655 0.13443225 196923 1.37805
12/16/2016 15:45 159.70655 0.202686206 1.96923 1.37805
12/16/2016 15:47 15570695 $.23443225 1.96923 1.37805
12/16/2016 15:49 158.70695 0.210012212 1.96923 1.37805
12/1642016 15:51 159.70695 0.236874153 1.88632 1.37805
12/16/2016 15:53 159.70695 0.210012212 1.08632 1.37805
12/16/2016 15:55 159.70695 Q.224664226 1.98632 137803
12/16/3016 15:57 159.70695 0.251526266 1.08632 1.37805
12/16/2016 15.59 158.70695 0.224664226 1.96923 1.3780%
12/16/2016 16:01 158, 70605 0210012212 1.96923 1.37805
12/16/2016 16:03 158.70625 0.236574253 1.96923 0.82635498
12/16/2016 16:05 155.70645 0241758257 1.96923 0.82635498
12/16/2016 16:07 155.70695 0.241758257 1.96923 0.82635498
12/16£2016 16:09 159.70695 0.2417568257 1.88632 0.82635498
12/16/2016 16:11 159.70695 0.271062185 1.98632 0.82635498
12/16/2016 16:12 159.70695 0.29792431 1.98632 0.82635498
12/16/2016 16:15 159.70695 0.275946289 1.98632 0.82635408
12/16/2016 16:17 159.70635 D0.251526206 1.98632 0.82635498
12/16/2016 16:19 159, 70695 .263736278 1.28632 0.82635493
12/16{2016 16:21 159.70695 0.137802201 1.98632 0.82635498
12/16/2016 16.23 15870605 02245642246 1.08632 0.525635408
12/16/2016 16:25 158.70695 0.21G012212 1.98632 0.52635498
12/16/2016 15:27 15970635 0.236874253 1.08632 0.52635498
12/16/2016 156:29 158, 70685 0.229548231 1.98632 0.82635498
12/16/2016 15:31 153,70695 0.200244203 1.98632 0.82635498
12/16/2016 16:33 155.70695 0.229548231 1.98632 0.82635498
1271672016 16:35 15970695 0.229548231 1.98632 0.§2635438
12/16/2016 16:37 159.70695 0.256410271 1.98632 {.82535493
12/16/2Q16 16:38 159.70695 0.224664226 1,98632 082535498
12/16/20016 16:41 159.70695 0.224664226 1.98632 0.826354098
12/16/2016 16:43 159.70695 0.224664226 1.98632 0.82635498
12,/16/20016 16:45 159.70695 1251526266 1.98632 0.82535498
12/16/2016 16:47 158.70695 0.195360199 1.98632 0.82635488




Varntage Scrubber Parameter Pracess Data 12 0f12

Scrubber Flow Pressyre Column pH-1 Glycol cantent
Differantial
GFM inches H2Q %
Befault P3LAN2 PI1AI2 P31A14 SCRUB
Start Date = 1.2/ 16/1R B3?FTOS08 R37DPTO904 RI7ATO90%6 GLYCOL CALC
Start Time = 18:05:00 PNT ENT FNT ROD1
Total Time = ldays
Period = 2mins lin P51001 PSEODL P91001 P81001
hst101 hst201 hstidl hst101
Average 155.2134747 (.205805323 1.983597569 1.211944148
12/16/2016 16.49 159.70695 0.195350199 1.98632 0.82635498
12/16/2016 16:51 15070655 0.222222224 1.98632 082635498
12716420156 16:53 155.70655 0.222222224 1.98632 0.82635438
12/16/2016 16:55 16970695 0.222222224 1.98632 0).82635488
12/16/2016 1657 158.70895 0.24%084264 L.98632 0.82635458
12/16/2016 16:59 169.70685 {.217338210 1.98632 082615438
12/16/2016 17:01 153.70635 0.217333219 198632 0.825635495
12/16/2016 17:03 169,70895 0.217338219 1.58632 0.82635498
12/16/2016 17:05% 159.70685 0.244200252 198632 0.82635498
12/16/2016 17:07 159.70695 0.244 200259 1.58632 0.82635498
12/16/2016 17:08 158.70695 0.188034192 138632 0.32635498
12/16/2016 17:11 159.70695 0.214856217 198632 0.82635498
12/16/2016 1713 159706585 0.241758257 1.98632 0526354398
12/16/2006 1715 159.70695 0.241753257 198632 0.82635498
12/16/2016 17117 159 706495 0241758257 1.08632 0.81635488
12/16/8016 17:19 15970635 {.241758257 1.98632 082635498
12/16/2016 17:21 159.70605 {.241758257 1.98632 081635408
12/16/2016 17:23 159.70695 0241758257 1.98632 0.82635458
12/16/2016 17:25 155.70645 0.241758257 1.93632 0.826354538
121642016 17:27 159.70695 0. 183150187 2.00342 (.82635498
12/16/2016 17:29 158.70685 0,210012212 2.00342 0.32635458
12/16/2016 17.31 159.706%5 0.210013312 2.00342 0.82635498
12/16/2016 17:33 15970695 0.236874253 2.00342 0.22635498
12163016 1735 159.70695% 0200244203 1.98632 0826315488
12/16/2016 17:37 159.7Q695% 0.200249203 1.98632 0.82635498
12/1642016 17:39 15970695 0.227106228 1.98632 0.82635408
12/16/2016 17:41 15970695 0227106228 1.98632 082635498
12/16/2016 17:43 15%. 70695 0.150476194 2.00342 0.82635488 |R-05 Venting
12/16/2016 17:45 159.70695 0,155592189 2.00342 0.282635498
12/16/2016 17:47 155.70655 0.230316255 2.00342 0.82635488
12/16/2016 17:49 159, 706495 0.239316255 2.00342 0.82635498
12/16/2016 217:51 155.70695 0.188034192 2.00342 0.82635498
12/16/2006 17:53 159.70695 0.214896217 1.00342 0.87635498
1271562016 17:55 159.70695 0.21485%6217 2.00342 0.82635458
12/16f2016 17:57 159.70695 0.200244 203 2.00342 0.82635458
12/16/2016 17:59 155.70695 0137802201 2.00342 0.82635498
1341642016 18:01 158, 706895 0227106228 2.00342 0.82635498
1241642016 18:03 15570695 0.227106228 2.00342 0.82635498
G-14

End of Appendix
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Kenny Sullivan
Field Engineer/Project Manager

Professional Profile

Mr. Sullivan started working for Clean Air Engineering in June of 2009. He was hired as a Field
Engineer. Since starting, Mr. Sullivan has been involved with projects utilizing EPA Methods 1
through 29, 201, 201A, 202, Conditional Test Method (CTM) 027, and Other Test Methods
(OTM) 027 and 028, from the planning stage through field testing. He has valuable on-site
experience leading Engineers and Field Technicians to execute applicable EPA methods for
numerous projects worth hundreds of thousands of dollars to our clients. Has been a field job
leader since June of 2010 and has been a project manager since January of 2014. Other skills
acquired over Mr. Sullivan’s four plus years of experience include setting up and operating
continuous emissions monitoring systems (CEMS) for various pollutants, on-site mercury
analysis with an Ohio Lumex spectrometer, on-site laboratory analysis for numerous methods,
and experience in FTIR (Fourier Transform Infrared Spectrometer) analysis.

Relevant Experience

Big Rivers Electric Corporation (BREC); Hawesville, KY

Worked in correlation with Noltec Systems and ADA at the Green, Wilson, and Coleman power
generating stations to reduce mercury emissions with powder activated carbon (PAC) and lime
injection. Made sure BREC was still within particulate limits despite carbon injection by
executing EPA method 5/202. Accumulated diagnostic sulfur trioxide data through the Draft
ASTM CCM method to maximize PAC efficiency. Performed on-site mercury analysis with the
Ohio Lumex spectrometer and on-site laboratory analysis for particulate matter and sulfates.

Sasol Synfuels (Pty) Ltd.; Secunda, South Africa

Aided in accumulating dust concentration data and mass loading at various points in the
Fluidized Catalytic Cracking Unit (FCCU). Performed EPA method 17, was involved in on-site
recovery and particle size analysis, and used a TESTO 350XL to determine effluent gas
composition. Also trained a South African testing company how to efficiently and accurately
execute methods concerning filterable particulate matter collection.

Marathon Petroleum Company; Detroit, Ml

Aided MPC in meeting new emission limits required by a permit issued by the Michigan
Department of Environmental Quality (MDEQ) and Sierra Club due to implications of the
Detroit Heavy Oil Upgrade Project (DHOUP). Executed several different methods including
EPA’s 1, 2, 3A, 4, 5/202, 6C, 7E, 25A, 10, and 18, and ASTM’s Draft CCM at various locations
throughout the Detroit refinery. Set up and operated CEMS and performed on-site lab analysis
while leading the job and taking care of administrative duties.
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Owens Corning Science & Tech; Apeldoorn, Netherlands

Planned, managed, led, and executed this job from the beginning to the end. Ran an FTIR and
performed EPA methods 320 and 25A to provide carbon monoxide, hydrocarbon, and
formaldehyde diagnostic data to Owens Corning at several key points along their process line.
Processed and analyzed a plethora of raw data into utile and interpretable formats, and drafted an
in-depth report.

Equistar Chemicals, LP; Morris, IL

Conducted a test program to demonstrate that the uncontrolled emissions from Low Density
Polyethylene Lines (LDPE) and operation of the recently installed valveless regenerative thermal
oxidizer (VRTO) are in compliance with 40 CFR 60 Subpart DDD, 40 CFR 63 Subpart FFFF, as
well as state construction permits. Set up and ran inlet/outlet total hydrocarbon analyzers to
determine oxidizing efficiency while continuously tracking pressure and temperature in the ducts
through the use of P/T transducers. Also collected wet bulb/dry bulb moisture and static data
while crew members ran gas chromatography analyzers.

Southern Company Generation; Smyrna, GA

Set up and ran an FTIR along with its associated MKS 2030 program to test for formaldehyde at
the stack exit of a combustion turbine in order to show compliance with a permit (40CFR Part
63, Subpart YYYY) limit of 91 ppbdv at 15% oxygen. Performed EPA Method 320 combined
with 3A to determine the formaldehyde, moisture, and oxygen concentrations while partnering
with Southern’s testing department. Downloaded and exported raw data into a custom
spreadsheet for readable and presentable interpretation and analysis.

Wausau Paper; Rhinelander, WI

Led a field crew in executing an annual CEMS RATA and particulate testing. Set up and
operated CEMS equipment utilizing EPA Method 7E and PS-2 with the use of a Thermo 42i
NOx analyzer while conducting all job administrative duties and logistics. Processed CEMS and
plant operational data to submit real-time updates of the RATA status.

Ameren UE; Labadie, MO & Meramec, MO

Led a large field crew in executing various EPA methods, including 30B, 5/202, 29, 26, 3A, 7E
and 10 at multiple locations to determine design variables for retrofitted wet scrubbers. Set up
and operated a CEMS system showing real-time NOx, O,, CO,, and CO emissions. Performed
on-site mercury analysis with an Ohio Lumex spectrometer in accordance with EPA Method
30B. Assisted in determining the concentration deviation between elemental and oxidized
mercury at the stack to establish scrubber performance, carbon injection interference, and other
design constraints.

Black & Veatch; Springfield, IL

Led a small crew to utilize real-time analyzers to determine SO,, O,, and CO, concentrations at
the Stack and Absorber Inlet for tuning and diagnostic purposes. Also, conducted flow and
temperature traverses to ensure mass balance while evaluating field data to obtain preliminary
results and coordinating on-site meetings with the clients and plant managers.
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Professional Certifications
Qualified Stack Testing Individual (QSTI) Groups I, Il, Il and IV, Application No. 2012-711

Education

Bachelor of Science in Civil Engineering with a focus in Environmental and Atmospheric
Sciences (with honors), 2009

University of Illinois; Urbana-Champaign

Bachelor of Science in Physics, 2006
Elmhurst College; Elmhurst, Illinois
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